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417 cJ 1-12-9 
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418 yjt^^^j i>JUJl 3-12-9 
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489 
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«lJ c^>c.-_v=>I p |_jjjjJl |_gjLiJJ ^jJjl oli oNU^ 

oLxL— ~Jl <LwJj jUa^ ^ (^-^^ 'Lo.^ jJlU 4-^ b'. oJlj 

(.io^l ikJJL ^Ljl*VI JL^Ji ti-jJ' C 2007 - _al428 

Lo o*>LoU^I J ,_5.Jl>JI id..:>tJl SjJ j (1)1 J 

.(L*^j oJ^Vlj (.JL^-Vl J5L.J 
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t cjLJjjJlSvJ^s/Ij t cjL»jJ_3<_oJI 'LJLajj t4jj_^.>cJl ^-jlajJIj t(jJljJl) 

ilj_<Jlj tiiUaJlj tjlj-JaJlj »! .,h i llj toLjj-siJij toNLvajNlj 

oJufJ cJ j^Vl ^ '^riyJ' j^-^ ""^ J'* ''^ '-^ 

jJL;>«.x>Jl "C^Jjj (JJlOj Lo ^jLL^I oJl* ^^jJ> j .Lgjj-jU>-j 'l.SvJ-o-oJl 
j^^ip JLpL-o Lo t'CoJuJl 'wLitjJ C 4 o ^ o 11 i^-J^^I "Lo^^^ ^ 

.jLi» jJUj t5j^' -''iJi^ '-^-''-f! 

^1 oLj^I ^ ^ ^ ^ JLs> J-oJL^" 

Ll:5' Oji^j tij^iJl dU: Ujjjw LJU j/Vl Oj^ 

(^.^ 5_LJl^ J-ojl^ .L«_<>jj>t» dUj j! Jl^Ij 

t_JsU>cj i.l..,^>cj ^j^l .,(^'.s>-'^\ ij~J> j^j5sj jlj t2000 jsLt- Jj<j jJLs^ 
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4.JLil]| i J) ^ >- 1 ■ a ■ ■ LJ-o-t- 'Uft^j *_-iLx5\Jl ^^j-vi j-» 

0 jjb jjJ_v2j oJ_^*_->» 4.JL4xJ1j I* jJ-*JJ JjJ^ I JL^ dlLJI AJJJU (1)1 

JaJI j.<>j>t^ ^-.oJixJl i^^JJl jSLii] UkS tjL>oNl ^^^j 

I JL^ liJLLJl 

_A 1431 /3 /20 ^LJI 

S-iiJlj ^ji*iJ ji>*Jl <^JUUJl ijJU 
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Uj^ jf\ J*>^ Ai^^l ^U'Vl CU^w-I 

4_^JJ_fU oJjJ-jsJl J_giL_oJl j,-^ J_>-l 

iwiJj^l ^3^™; jlj t "lJu-s- (J-^I (_5jLaJI (_5jJ jj-S^ jl 4-jj__,i5vJNl 

J.5C^ oJb-L>- 'LwsiLj Lj<.w3 JJ-^ '-'U ' "^-wiljj-ii oLj b '. !l j^^-juj 
.oJjJbJl ji yScJl oJ^j ik>>oJI J_giL<JJ J^lSCIl 

.^j-o^l lL-jsxJJ JL>t^l (_5jLAiJ iS^^j t Lf- jwi j-^j ^j-^ 

Jj^l jLxpNL jJ^'yi ^) aS^^^ iwowzJI y oi^l^l ills' 4jJ 
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i-JLL^I JLaj'VI oLSL_J. oJuk cJlSLJ. jJj .,_y5LL-*>yi 

> •* 

j» oLj^,^! dUi jLij ^JiS JlSj -tyrj-" Jc^-"^ t/^-^ 
jLT jJjUj ^ JJ^ 1966 ^Lo ^\ VI <.(>i^r^' 0 

) (George Hockham) ^1 § S'j a j (Charles Kao) 

JjLf^ oLUi la . J oLo jJi_«_<Jl JL^jl^ 1 Jl-^)) ^ I - g ^1 

JJj cjNI 4_a_laJl <_5^ L^I-^'^>'^L) iLsL^I 5^ 

oi J .^™-U>cJl ij*>L-"Vl oip ioL^^I ojLi^l ^ ojL~>Jl 
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^ jj. i]L^ (J j^i^i ^ cju ^1 ^ 

oLjj_y;S\J^i/lj aj^.,^ Jl ^UVl jJ jj^ScJ l-L^ jLlil Jj 

J-? Ljj-i^ (^1 t JL^I J j I j_5J (_j-«^La jLvaJl j j^J^ 300 JiLx-j 
i_jJl y^j) j»iL«Jl JJjJl 0^ 1000 j_jJljj>^ 1 j_--L>Jl 4j<_^ ilijj 

^ jl ^ 4jJ U>^ .('*J<-^ (^-jJl AijJl ^ 0 j-^ j ^^c-^' 

.4>iJ*>l]| oJjJL>Jl oLikuJl ^-Jb ^j^,-yaJl iJj ^,^^1 ^jyW.l...J 
^ OjjJ JJl C^Jl^l AJj J I ^LJVl j| 

JSl^l Jip ^ jU 

^-i-Ls- la : II ^ 5_LoLi 't^l^l J-aaJI 

.4j_,-aJI oUjj::S^)fl 

cdJJij t^jJLuJl J^U^I jl (^^jL-So'yi J^Lj<_aJl cAJJlj 
oLJlo-p J .p aJl IJla *±jJL>c:o Lo^ t (|_5.SL:l^*>LJI jI |_5^L>-jJI 

.iw-~S' jJl o^^LoIp-I (jA>iJ 
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Jjj.j>eJ J^<,_«JL™j" (jj-JJij cij-va-Jl (»U-vaJl tj^) 

^ 4j__,waJl ^LJ"^! JU-ax^-I A-i^ t ^_LJl J ./iaW 

oLjLajj iww^jjJl oLj^ i_5-^ S jJaJ t^j-aLSJl J ..f^ fl II 
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4.^«Jlj<Jlj 4-jJjJ*yi j-jljCoJl ^jA)^ jj-f- ^3^*>V>s J J dl oJlA 

0j.,^x>i^l cjLJ5vJI LSj^^ ^-o-^ .Ub^ S jil ^jX<Jl 
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ACOST: 


UK Advisory Council on Science 
and Technology 




ACR: 


Attenuation to Crosstalk Ratio 


^ J ^\\ ^^M^jl (^_7\-* 4mmJ 


Al: 


Aluminum 




AM: 


Amplitude Modulation 




APD: 


Avalanche Photodiode 




APF: 


All Plastic Fiber 


>^ 


As: 


Arsenide 




ATM: 


Asynehronous Transler Mode 




BBC: 


British Broadeasling Company 


JUjVJ io^-.-' i—ji-' 


BER: 


Bit Error Rate 




Bit 


Binary Digit 




CAD 


Computer Aided Design 




CATV 


Community Antenna Television 


jjjjiij) ^JU^^I oUa>J.l 
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CPU 


Central Processor Unit 




CSMA 


Carrier Sense Multiple Access 


J _ji-jJl jJjCLj J^^' ij— ^ 


CSMA/ 
CD 


Carrier Sense Multiple Access 
with Collision Detection 


^ (J ^^jjl ^djCja (J^Ul (_r****^ 


CSP 


Channeled Substrate Planer 
(Laser) 




DARPA 


US Defense Advanced Research 
Project Agency 




dB 


Decibel 




dB(mu) 


Optical Power Referenced to 1 
Microwatt 


l=\}f~» 1 


dB/km 


Decibels per Kilometre 




dBm 


Optical Power Referenced to 1 
Milliwatt 


Jl (_^| <U«J ^Ujj ojj^l 

Jsljj-. 1 


dBr 


Decibels Relative to a known 
power level 


^^/\.«^ i^^- ^ ^) 'U*-JLj ^ jJl 

0 J Jill 


DC 


Direct Current 




DFB 


Distributed FeedBAck 




DOT 


Department of Transport 




DSP 


Digital Signal Processing 




DSF 


Dispersion Shifted Fiber 


«oJLj ^^ 'y* <S j'^ ' ^ 


DTI 


Department of Trade & Industry 




DWDM 


Dense Wavelength Division 
Multiplexing 


i?- jil J yo a.:.; iiiiCll iif-Lviil 


EDFA 


Erbium-Doped Fiber Amplifier 


^ jJ^Ll 1? .m' a ^^^^^ ^1 " 
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EDTFA 


Erbium-Doped Tellurite Fiber 
Amplifier 




EFTA 


European Free Trade Association 




EIA 


Environmental Impact 
Assessment 




EIA 


Electronic Industries Association 




ELED 


Edge Light Emitting Diode 




ELFEXT 


Equal Level Far End Cross Talk 




EMC 


Electromagnetic Compatibility 




EMD 


Equilibrium Mode Distribution 




EMI 


Electromagnetic Interference 




EU 


European Union 




FDDI 


Fiber Distributed Data Interface 




FDM 


Frequency Division Multiplex(ing) 




FEXT 


Far End Cross Talk 




FIA 


Fiber Industry Association 




FITL 


Fiber In The Loop 




FLOD 


Full Length Outside Deposition 




FM 


Frequency Modulation 




FO 


Fiber Optics 




FOA 


Fiber Optic Amplifier 




FOTP 


Fiber Optic Test Procedure 
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FOTS 


Fiber Optic Transmission System 




FPLD 


Fabry - Perot Laser Diode 




FTTB 


Fiber To The Building 




FTTC 


Fiber To The Curb 




FTTH 


Fiber To The Home 


o_Jl Jl ^1 


FWHM 


Full Width Half Maximum 




FXC 


Fiber Switch Cross Connect 




Ga 


Gallium 




Gbit 


Gigabit 




GI 


Graded Index 




GIPFOC 


Graded Index Plastic Fiber Optic 






Cable 




GOF 


Glass Optical Fiber 




IDF 


Intermediate Distribution Frame 


^ - J ^jjj jU^l 


IDP 


Integrated Detector/ Amplifier 


jJ^lSsl/o j^j>t.,ii« /i^^dJjlS^ 


ILD 


Index Guided Laser Diode 




ILD 


Injection Laser Diode 




In 


Indium 




IR 


Infi-ared 




ISDN 


Integrated Services Digital 
Network 




ISO 


International Standards Organization 




kg 


Kilogram 
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km 


BLilometre 




km/s 


Kilometre per Second 




LAN 


Local Area Network 




LASER 


Light Amplification by 
Stimulated Emission/ Radiation. 




lb 


Pound (weight, UK) 


(S-b»J,l iSCUil ^ 


LD 


Laser Diode 




LED 


Light Emitting Diode 


p. j.,^U ^jupL ^l^-z* 


LLDPE 


Linear Low Density Poly Ethylene 
Jacketing 




LLIDS 


Local Light Injection and 
Detection System 




LPE 


Liquid Phase Epitaxy 




LSFH 


Low Smoke Halogen Free 




m 


Metre 


>1 


mA 


MilliAmpere 




MAN 


Metropolitan Area Network 




MBE 


Molecular Beam Epitaxy 


^bj^ 1/ ^rdi^ 


MBPS 


(See Fiber Distributed Data Interface 
Network in the Glossary) 




MCRW 


Metal-Clad Ridge Waveguide 
(Laser) 


«^Lkij JJ.> 


MDF 


Main Distributed Frame 




MEMS 


Micro ElectroMechanical Systems 


4jj ^^Swo 4,*Ss,o LSC-« J 4.*Jajl 
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MHz 


Megahertz 




mm 


Millimeter 




MMF 


Multimode Fiber Optic Cable 


JsUjVI .iJLulfl i._aJ (.ilL-- 


MOCVD 


Metal Organic Chemical Vapour 






Deposition 




Modem 


Modulator/Demodulator 




MOVPE 


Metal Organic Vapour Phase 






Epitaxy 




MRI 


Magnetic Resonance Imaging 




mW 


MiffiWat 




NA 


Numerical Aperture 




NEXT 


Near End Cross Talk 




NIR 


Near Infrared 




NIU 


Network Interface Unit 




NLO 


Non-Linear Optics 




nm 


Nanometre 




NTSC 


National Television System 

Committee 




OSI 


Open Standards Interconnect 


^^Udl ^jlOjo -la-* 


OTDR 


Optical Time Domain 






Reflectometer 




P 


Phosphorous 




PAL 


Phase Alternation Line 


O^Jxilll ^Uaj) jj-^l t^jLj Jai>- 




(European TV Format) 




PCB 


Printed Circuit Board 
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PCM 


Pulse Code Modulation 




PCS 


Plastic Clad SiUca 




PD 


Potential Difference 




PD 


Photodiode 




PDFFA 


Praseodymium-Doped Fluoride 
Fiber Amplifier 




PE 


Polyethylene. This is a type of 
plastic material used to make 
cable jacketing 




PET 


Positron Emission Tomography 




PF 


Perfluorinated 




PIN 


Positive Intrinsic Negative 
Photodiode 




PIN-FET 


PIN-Field Effect Transistor 




PIN-PD 


PIN-Photodiode 




PMMA 


Polymethylmethacrylate 




POF 


Plastic Optical Fiber 




POFA 


Plastic Optical Fiber Amplifier 




PSTN 


Public Switched Telephone 
Networks 




PTFE 


Polytetrafluoroethylene (Teflon) 




PTT 


Postal Telegraph and Telephone 




PUR 


Polyurethane 
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PVC 


Polyvinyl Chloride 


jjjd,! JjU-iJi -bjjK 


R&D 


Research and Development 




RF 


Radio Frequency 




RI 


Reflective Index 




Rx 


Receiver 




SC 


A connector type, primarily used 
with single-mode fiber optic 
cables 




ScTP 


Screened Twisted Pair 




SDM 


Space Domain Multiplexing 




Si 


Silicon 




SIPFOC 


Step Index Plastic Fiber Optic 
Cable 


jL..iNjl ^J^Ljt^ 


SLB 


System Loss Budget 




SMA 


Sub Multiple Assembly 




SMA 


A connector type that was the 
predecessor of the ST connector 


ST Jl Cj^W' j-« ^j-^ o^jiaj 


SNR, S/N 


Signal to Noise Ratio, Usually 
expressed in dB 




SOA 


Semiconductor Optical Amplifier 




SONET 


Synchronous Optical Network 


Oiljdl ASC_tJl 


ST 


A keyed bayonet connector type 
similar to a BNC connector 


(BNC Connector) 


STL 


Standard Telecommunication 
Laboratories 
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TDM 


Time Division Multiplexing 




TIA 


Trans, Impedence Amplifier 




TIR 


Total Internal Reflection 




Tx 


Transmitter 




UK 


United Kingdom 


oJi>d.l iSlUil 


US 


United States 


5jL>d,l oL^^ ji\ 


UTP 


Unshielded Twisted Pair 


tij^ iyrjj 


UV 


Ultraviolet 




VCSEL 


Vertical Cavity Surface Emitting 
Laser 




VCSL 


Vertical Cavity Semiconductor 
Laser 




VLON 


Virtually Lossless Network 




VLSI 


Very Large Scale Integration 




W 


Watt 




WAN 


Wide Area Network 




WDM 


Wavelength Division 
Multiplexing 




WIC 


Wavelength Independent Coupler 
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(3j-i?- (_y^Lo iiL5o JLaj*>U cJJu Jls iiLS' ^ 

OiVl jJ>-\ dji ij-A ■^J-*-^ Uj-^ i-jLlSDI IJl* L^JLitJL^I 
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(Mi 



Jij> I- (Fiber Optics) ij-/3-Jl oy^l ^jli J J-/=^l J 



4 





ijJfcijl; 3*iJL>- 1-1 

SJa-^ljj Jaj^ ^ Cy T^'^ ^'-l^' J "w^jL^i CJLS' 

^L-f cuKJ, ^1 JLa^VI oUJb-j ^UjJI i]*>L-^fl 

. jJiJl J ^lj_iJl 5_JUJl A-SXJI J iiX-*iUl JUaj'Vl oISLJ. 

t (Semiconductors) cjM^j^I oL-il ^^J^ J-'^J 

.AjjvaJl oLj J j^^l J t (Digitalization) Ji\ ij^l j 
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.oJbJiP jj^ JiX/i aj^.,^ I JjL--j jL~jNl J— -jl t US' I-XjJL?- 

jlJIj I J .,>^ U Ij J a LajLjlpLi jj-^o_^I J^o-3<jl»^I J^LiJl j-iil 
i_3Lii^x~-l LajLxpLj t (Modulator) Lu-A" LajLjlpLj 

oLI jJl j>|JUk:L~-l (_^^ . II J^l jjJl J J) W jj J . (Detector) 

Jj^Vl ^JL>ti^lj .JLaj*>U iL** j Oj-L<Ji oLj^JJi ^LojjJl jji~>Jl 

Jl ■/?"*)U ^ljjU^^Ij UI^^I Oj-»J^>ti«^ aijLj oL^j .A-il^^l 

^jjJl 0 j^JLi<JL~j I jJLS' Jiii ^jl~?<-!l oVi Lo! J ^ 1 .19L..L 

.J jA:^! els' j>Z Si_S>cS 



((. .J 456 - 525) ^_jjLs;w,1 1-1 JSLiJI 
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._^LLJI) J5LiJl) (Aeschylus) ^^^JuJ^I (.-U^l 

jj&j - (Polybius) ^ jJJa ti*>L<Jl (.y^l jjiJi 

0 - (Megalopolis) ^^~JjjjJlJ<_wa ^^^i i jJ ^^^ij^l ^jj-^ 
Ji- JJJ t oLyL^ L..^ Jls> (Digits) 

(Genghis 'jS:~>r j -^^a-oJl j ^-^L.A^l Jl jl ^ 
j_^_k^j oL-^ -LL9 (2-1 JiLi) (1227-1115) Khan) 




(nn - 1167) C)U- 2-1 jsLiJi 
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j-S'jU t 1 1633 j»lj<Jl |_yi3 SJbJlp ^Jj-rf2-; lJ j-ls -^W^l 

i_^a_<Jl -i-;j<-; Jl "I j»Lla_j __^jJaJLj (Worcester) yL^i' jj ijJaLi.^ 

oLS j»L^JiJ^Lj ioiaLLo j>i o J-* i^^jj^" (_5^ (John Norris) 

: 

^\x>^s^\ j» IJla ^ jvJ 1 1778 lo\y_y>- 3» 

^_^j^Jj ^1 ^^L; ^ (Heliograph) ((^I^^^J_^1» 

.j^jJiSily jj:SjS\ j» t (Wycombe) 
i^ji aJu |_jJlp I jJLa 30 ^LjjjL; L>-j-; j^lil 1781 j»Lp 

^1 ^ ^.xi-c^^ (1)15 (Camberley, Surry) ^s'jj-^ i^jr"^ 

.((|_^_j5^j ^ ji- ^ (Lord Le Despencer) 
^jl^ 1795 j>Lp ,_5-^ ' ^j^' oL>tjLv» t_J-ijj bJ.px_^ ^ jj<J 
j^Nl J <. ^jj>^yji\ (Lord George Murray) iS^jy ^jj-=r -ijj-Ul 
4 1 . g " jl ilj^l |_^Jl^ ^1j^*>U t(Athol) J jjl 4jJaj_o Jj-'-J (^'jJ' 
Oj.«_Ju JJuJ t (Shutter Stations) ^jL^ oLk>,^ 4Jl™L-< 

.(3-1 JSLiJl) .o-d Jl (Plymouth) 





^|>LJ SjSXJI ioOii) SJIj-^VI ^Ua« (jlyJ; oUa^M 3-1 JSLiJI 
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c^b Jjj .(4-1 JJLlJl) (Admiralty Shutter Telegraph) 
t LojJ 12 ^ jj>-ij LojJ 20 ^LijjL t |_y^_li>- jUfj^ j^r* J-^ 
JiLlj cu-Jj c'-"^' 3 aj>-L>^ (Shutter) ^j-^ ^y^. 

j»Jo Ol^j j^p*^' J_p- « ^r*^ iS^y^ 

.ol ^y^i J JU>Jl AJa*<iljj j_jjLi.-Jl 1.§JlJ<-1j 
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JjLjj J j-v^j Jjjt^j J^>^ -^j l-i-* .(5-1 JuSLlJl) jl b'. <Jl 
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^Li ijli" Sj^ t(1792 (.Lp ^ (^1) ^^l^^fl ^J..r^l J-r^ 
i__y]J 4^Ji 0 y ijj-i J^JJ u-"-^~^ j-^J-^ (Claude Chappe) 
(Semaphore ^jj ; ^^^l ^,J<Ju 5 jLiI i ^ J*>^ j-^ ^\ j 
(j-jjlj iJL- J JL- jL ^tj>o J t Visual Telegraph) 

j>T^ OjLi| j-^llC- tjL>-^X*^lj (^JjCo <3Lwv^) 

(6-1 JJLiJi (.T ^ ol yJb") -t-jLi jLg^ ^i^. 
90 (j-^j c''^ ^ -'^ c--i» t ^v,™JU^ 

^^~J«Xi j2j5^x>jj .AjjL<i ioJ (_5J'-^ CU-Lo ojjJb jj-^jJl ^L>Jlj ti?-jj 

i_jlaj<j ol '•^j'i 45 Ajjijj (j-^j^' ^^^^'^ a-.«jJLj a_JUJI 

oJia aJI j» cJlS^j .2Jj.g^ C^^.J i,iibi«» SjLil^ 196 

.(7-1 JSCUI) ^ iJUl ^Ja^l J\ 

(Telegraph ^1 J*>Ij ^ J^Jii iXf- ^ (_5^ ^ J 

4^ (_^JJl 5 jLi^l i j-o-p j»UaJ ol .i^Lia J LiA 5 j-is:^ Hills) 

.8-1 Ji^l y> 1*5 (Curagao 
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.(Telemuseum :i»JlS) !j^-JI ijj^l SjLi^l 'j^r^ y a-l* 8-1 



^IjJJo oUaj>,^ LLjLi 5_Jj.^iJl ojLi^l 4_;.^l (1821-1769) 

J j_j>^JOi i-3\j-k.J-j J t (Optical Telegraph Equipment) ..^ ; 
J_J jj j-^"^! ^IjJJljL) 'L;-^ (Telegraph Ambulates) 
.9-1 JS^I ^ (John Macdonald) jJUjOSU 

(Frieherr von Muffling) ^iJ^JiiU j jJ J I j-^l ("Ls 
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Jjl ^1 oL-IjJl]| oJuo ^L>J ^ilj .1830j 1819 ^Lp 

.jJiS' 100 i^Jbc: iiLwo ^1 
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^y*^ ilr^ ^'j^-^-J -"-^^Hy j_jJj ojLi^l jL-jN 

(Morse) ((^j^^jj^)) ^Lilo-; Ju./?-Oi j^^^j t 5™-lj>o (Stump) ipJL>-j 

((^ 0 jji-y^ J^j^ "u^ Jj-^" J (Knurled) ^ 

.(11-1 Ji^l) J-i j^jjS' Jiv-ij i-il^_jJi4Jl 

g ! ?" ' ! !!! ™ ' "™ ' ' ' " 




toVUajVl I i~SXJI ii~fJI SrfJi;) .X^l ^ oljijJU J^U 11-1 JJLJI 
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'l^-^ jJl CjI ji<jl j^^j^uL^I JiSCXo Loj>c^ \j&jS\ ^x>c^\ 

12 51^1 ^ jLS'j 

o_^j L^jJ-oJtl^^l JlSj jj *ii*>lj ji-Lj jLSo l-^JLa jjw''^l 

(_^-U> \J\ J .Sl^ 30 jl 20 ^1 jl oUsj-; 

^Xfi |i_Lj La_Lj t *>Lwa 40 jl 30 jiJi-j JJi CjLvi'j-j La ^,Jai 

oiji! ol t !A~o 90j 80 U ivJ' jj 12 La J^si ^iJuj ^^yJl ol 

•J ^JSLio LJu^ jjL>iJu c—iLS' oLiL~v^l 

^ Jail <ulJL>t:L^I (j.^^ il i,oJu>-lj SJlSLI* cJI^j-Jl^ jLJ 

^ j-^L) SJlSLI^I oJl* |_yJu> t (Henry Coxwell) Jjj_^j^ 

. (Balloon Signaling) iUa:wJl ojLi^ 

^L™a JjJjiJ Jjj— S'j5' iij j-la 12—1 JuSLlJl J g 
oJbJjJl Jj^^lj jLSLi^/l oli (Semaphore Arms) ^'"''^^jJuJl 
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^jjij 8 cjj«J JLuljJUtJl ^JjJ AjaJ,^) SjLii^ ijij"^ iS dUaJLA 12—1 J.X*iJl 

(1879 y_J!^ /JjVl 

ijU^ j_aJl J t (Daniel Collodon) Ojij-Jj-S^ JL-J'^^ dj— " 
«-Lo AiLii <^ jj oLSL«VLj 4JI t(Jaques Babinet) 

oLjw^^a-j- .i-jLo oljjiU ^ (Jet of Water) 

(.(13-1 J5Li) (John Tyndell) JlJC-J jj^ JU ^ ^y.LlJl j ^1 

jljjkJl *L<J| jiJJ J-Lxj tiJaL™]! <jLp |JL_9J| oL? 

»j) j^Ls 1 4™4j oLw<JI ^jiXj oL>tJ| ^ JIjllJ JaL^ tJjVl 

(Guided j-aJJ as^ jL-j^/l oL^^ JjLS' 4.W-_....~Jl 

. Transmission of Light) 
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(Sununer jJ^-olJ ^ jJ ^ j jLxjJLj (Alexander Graham Bell) 
ji j_jjjwaJl I— 4jL^I oLL-- (^j-rf2-; ^yijL* j»UaJ tTainter) 
jLo-xJL^L |j-^4_^l ^Lo-i ^^^f:^. J-^j '(Photo Phone) jji^Jj-Ul 

. (Mirror Diaphragm) ly>\s>- l\ y> 




(1893 _ 1830) 



JlJiiJ 13-1 JSL- 



jl) ^^j^oJJl 4j<^I .^jySjC ':>\ t(l.l4-l J^S^I) j^jJjiJl 

^L>-j <j<Jaj ^^^^^ W 1 . .. " «• ^Aj<-i LajjJu J.5\-Lj (bj a) cjL^jlp 
(Mouth J*>Vi^ <*^^^^. Uoj^j .(H) i^iiJL; ^JlLs^ 

t^l (-5-^3; j-rf? jU t(*— >.14-1 JS^I __^l) iL-__^l Piece) 
ij-5o<j |_gjJl ^ I jJd U ^-aaJL; ^JlLl^I 4j<ii5 

f-jwiJl 4j<_Jil 5 ji ^ y'yi '-^J ■'UAjsJL j^jJJa^l ^L>-jJl dj-^l 

ij^j '(C) ol— oJLxJl jj./o S-jU 4^ j-o.^^ jL<>j<jL~^Li W« .,(^" i_s^' 
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^y^A (^.14-1 -L^l 

(Parabolic Silver-Coated Copper Mirror) |J>.L>^Lj ^JJa^ t^^-^ 

p j_s^_U j»j_J_jL~Jl ijJsiJ JL>_3<JL~-I J*>U^ .(P) 

t S™-U>o ^1 jJl Z\ jW.^I j>j 4iJj» (S) (Selenium-Photoresistor) 

^\ (■j.,h\\ 4~<k5 j» ^J^-LvJlj) (Selenium) 

jL^jvJl . ') t(t) i_iijLa jL^^j 4^jl W . I t(«i_i jsjJawaj 



J">U- J^. (J jl^l j^^S^j t ^ 200 Jl^ Jy^'^ <_i:L«Jl 
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1-1 JjOsJI 





















13 


18 


12/7/1880 


08/28/ 
1880 




u 


235.199 




















3 


3 


12/14/ 
1880 


09/25/ 
1880 




u 


235.496 



(^JJl iL^ jJl ajJ aJLLIj UJ9 ^b; cJlJ (3 oJuk JS' 

I J la o II J I ' '\ ■ ^ II Ol^J t(«-lj^l J^) «-j-a!I Aa^I Aj*>li>- 

A^l^^ oJU (_jxJI J^LLoJI I z^*' t^liJlj t^^^jjjlj t (_4-^ljj<Jlj 
0/ ^^1 ^>VI ^^1 U5Li^l cJL^j .JU:VI oL._^ 

oL?-j^l oJuk SjjJ ^Jlp °- J II oU^j^ J*>Vi>- (Jl -.^"Nl ixJaJl 

ti_yJL_«Jlj tjLjt^Vl (^iLiJj c ol a la « : o II J jj>- jljjjJl i_^i-e- 
ia_^Jai/i (William Wheeler) jLj ^Uj ^^_;^l tLg-^ S ^^1 ^ 
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, .Ui 

4JlS^lj (Ills' I J g ^Lwa-« * j-^aJI j»l Jj>iJUaiLij 

j^SUJl (.IS tl888 (.UJl ^ U^^/j -^LiSlI oJla 

^^^rj oL-s^ jLjtX~-lj L-J ^ (Reuss) ^^jj (Roth) ^Ijjj 
jj>iJj_^^l jv-o-vJ' (.1895 j»Lj<Jl .jv_„^>Jl J^l.> Cj|jj>ciJl opLsi>^ 
jL_sAi j»Llij (Henry Saint -Rene) 'L^j - c^JoL- |^ 

jl ■ .,h I jL4^ ^ J— t^-^ J J ..^ ^>JJ L-Lla (David Smith) 
^jL^ (_5^j •''-^I oLJ.o-»Jl ^ ^Lwa.o.S' aJUijijujN 4,u1<JI ^L>-jJI 

opI jS La j1>,^ j t * j-^l Jij (Bent Quartz Rods) y jl 

.pLa-JI (Plexyglass) |_j™SXjl ^L^-J j>j ip^x^a^l jLJJl oLkpUi> 

oJ-oJipI j .(Optical Transmission) ^^-^1 jLij^^l ilSL^ Jj<j U 
(Total ,_^li^ljJl ^ISUj'^L ,_5^>--J 5 y&Ui L?- jJ ^jJ^ScJI oJla 

j jio J oiU ^ * j-^l j-ya^ jl ^1 Internal Reflection) 
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(1946 _ 1888) iy.^ A^jJ dj^ 15-1 JSLiJI 

-1 JiClJl) (John Logic Baird) i^jL v^,^ '-'.^ j?^--^' 

5j><_«jJI j-a j - |_y5LjL5L^I jLlLJl ^ ^y;ii>-l 4J1 oj jj<-<JI t (15 

J^La |_pJj*>l5' j-PJoJl ^ 0 jLxjJL) ijj-,aLJl oLJVl J 

^ JLo-xJL^I ^ oAjj J j-a^Lj (Clarence Hansell) 

.(Facsimile) jj-aJI -^jJi ioJajl 

tk_JaJl ^j-Jj t(Heinrich Lamm) dLj:^ i^^' ^-JUa 

N jLjNI *'j-=rl ^ jj-^ -^Wh;^ 4jjU>,^ JMi^ 

^1 ■ <JL; 5JLj<jl~-*^I J*>LI^ ^L>^ 1 1 g ^ 1| Jj_s^jJl 
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^ ai J-^-^ cJj I j2S A^wilj C^IS ^jjLxJl ^UVl C-Cj 

j-a Jjl^ t(1951 jsUJi |_^) J^"^ c^j 4^^^:u-<Jl 
i-S'jLoJi ^ 0*1^ J jwa^l (Holger Hansen) jU 

oU (_5PJb t^JcJjjk jJLp ^ j2rr^ 1 1954 oLJ'Vl 

5JLl» ti-j^ijJl o-aJbi Lx^L^ t (Abraham Van Heel) J---* 
Nature oJu^^ (Imaging Bundles) j-jj : ll j, -i.-; 

^Ja^l Jl;j> J-l^i t^i-iJi ^li^Vl oli (Bare Fibers) ijjUJi 
c-JLS'! >^lj--) ^^io/sJl ^-aLjuJI uiU^II oli t^'ij-frJij ^'^>L) 
oli iiUJi ^a.lai CU-ip L» li^ (dLjL^*>LJl ^\ ^^'^\ (j» 
^ L..<>.;>t/o . ojLi^U ^lg...ll (1)^ ' (J"**^ jLi~Sol J^Lw 

c->^' J-* j) (Cross Talk) Jlaj L. t jJl:l!I 

.oU'Vl ^ (>T Jl ^ ^ SjUl 



^^^L-l i^j^^ 16—1 J.^*iJl 
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.(2) 

j-«.5L<Jl <_iJJl la" ^L^l ^ J~* oLs ^^j^ Oil 
J^lj J-r^-i (>» J-*i i>r* j-J c^i (Glass-Clad Fiber) ^L?-jJL; 

jUUl dLlJLS'j t J^Li J-^LLj ^'L4JI JL>.J^:L-.I Jj^^ cr"^' 
t IJl* I-^jj J (J^j^U ^^J-ojU |J-oj.<J.<JI JLojcl^VIj 

J-^f aJUJI obi ^1 JUj<jl^I •wi.iis'l JlHJ 

(Electronics: lls^ ^ JlpI 1960 ^Lp jir'^' ^ ,r^' -J^ 
j-jjJaJ J*>L?- jJ Jl ./7 "Vl ol jjJ oLj -22 /w/y /si'Me) 

.^1 J Jl j*ilp^il iJia J j:>«j Lo jlp ^ j jj - ^ J?W' 

j»Lal 4^wLi:Jl JjIjjJI (j-ijo iSLiA c^LS' tl965 j»Lp J 4JI 

.4lS\-L« ^^^i/l J-* J-^^-™; (_gj..^ Jl 4^j^l JJi jl^j tjjJJl JUucujI 

^ J J-'-'"^" ^LS" ^1 JjUJi ^j-Jl JJ-lJI dljL^^Lj 
jU t (Microwave) cLj^^^LJl jl 4jj^,.SLw<Jl oL>-j^l ol S^. W" 

* j-^l oJ-o.^ L^J >o 1-^^ I j-jw jl-S' I > ^px™<Jl ci-JJl t_Jj 

^Lki jvJij<_a jl oJl-S' |_g y^^\ 4JlSLL<JIj . A^Ij jji J^-^ 
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jj-jb^jjJl jl \^ 1 1 j.S^j ! (Too Lossy) SjL»>Jl OjJS cJlS 
^^iJJ tMl^) iJaJl o'^UjCU-MJ IO^ 015 j_j3 J^lj J^-aJ 




jlS" jjjli 17-1 JSLiJI 

t(17-l JSCiJl) (Charles K. Kau) j\S .i] jJjLiJ ^-b (^L^Li 
^_j^-bj t (Antenna) ^Ij^l b i i^iSLo i-^Li ^j-oJJL^j 
*>V^ \^.>^_ jl j"^ LiLS' _ (George Hockham) jjt. ^jj->- 

4_JLj<J| ojL~iJl b «-a jl ^LUJL-^I jjJJ Lo-^JLpL^ ^c-^' 

Lo ^\ Ji:-Lsixj jl ojL»>Jl i™j jU t^LJ">l! jJj>Jl 

.JL^I_^I >o_^ii^l ^ 20 Jl 
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: ^_^L US' 1966 j»U^ Laser Focus iL>tL^ 'Ji^' /<j'-~::j 

^1 oljLii-Vl J'iU- jLS .iJ jJjLiJ j^^jJl 

-GjjJa (_gJL!l (_gj-<ia-Jl JJjJl jl Ij '>> o Lai 

(Standard Telecommunication 4_^LiJl o^/L/aJ^/l 

4j<^ jJu^ ojJi 'Ujj Laboratories - STL) 

jl AJ_jjjiL' sLs 200 JjUj L. jI ^ (Giga Cycle) SsA j Ji^.l— 
^ i-JJj^ 'uL STL Jl jLS i—ivs jj .i—iJLa SLJ 200,000 
(Microns) oU j j-SL^ j' 4j'>C L* ^,Jai ^Jl^ i^L^j 51 jJ 

JJjJl Qjl^j -ol j-^ J-"^' -'- 
ij_^-AJl _^l ^.IjuJj . j J 400 jl 300 Jl ^ ^_jll 

t 'L^jULl Olj— jLJI "L^jjJl jl Lo-S . aJj g ■■■ ' 

i_jji5o La J-'^-si' j_y5L;L5Lwo tL^I ji ^L«-i jil ^-Jl (^-J j 
ojjoLLi jl _jil J-siil jl ii^^ j»J^jJl ^ J .SjJ i-iLJ'il J-^ 
ojL«i- ^C-*-^ ^ a-i^l ojL.ji-1 oli il jil 5 jil _^l 

jLiLxJ v-W^' JLsiu'Vl ol jU 4 1000 dB/km Jl y~ 

Ol J-™-*- jj-" jj-sl ojL»«^ oli iil yA jjjJaj 4-1 1 ^ '. 1 1 " 4jl 

. dB/km Jl 

^Jjj-ojJ ^^^^^ 4_JL:>- j j_J^ 12 ^jfi f"^*^ *-LioL ^^UajjJl 
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(Donald liJ— ^ jlJUj^ t (Robert Maurer) Oj_;jj 
ISjJ. ^ t(18-l J^LiJl t (Peter Schultz) ^j-i y^^j tKeck) 



jL~5ol J^L><-« ^-^Wj-! ^^Jj^ j^^. C^J -J-*^ (Dopants) 

tJJLAj i:-!>UaJl ^ J^Ij<^I (Core) t_JJl 






(Corning) jjS' SS'j-i ^^j^UI JSljl 18-1 J^^l 



1970 (.U 



20 ^/j-a ^\ jj j-^^-^v^o-J ^ Ja-oj t_i-J ^^-Jwaj ^/j_P 1 jJJ-pI LaJJs^ 
633 tjjL«J j-a J jJ? ^ j-J - ^ ^^J^:-* isJ^ dB/km 
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(Endoscope) ^ j^jXi^] Jio i-kJl 

jl |_5 J . ll ciJJl L^i-L^ ^j^^] ^^^j ^ j-^ o-L>t-~^j 
jvJ^ (Optical Wave Guide Fiber) ^^^wa-Jl j_<Jl J^-^l i-J 
5^ 65000 ^Ij^ oLajJui-a J^o-^ <_r^ 'UjJJ c— jJoj 1 371 1262 

(1)15 jJ 'i-Jj j-oJl iS-^ j-4~iJl) b&jj^j d-LSvjij jj5v^ j^jjJl 

10 ^1 j>i ^j^^-rfzJl ^U"^! cj*^Lvajl jl jNl Jjili ^^-r^b 

oJL«Jl oUL.w<JI oLojJjtaJl ^ .,(?') I J^^^ ji J jiaj 

i_iJ ^j^l J.^^.>,^™:L) |i_LJjj^ 4j c-^Li (_gJJl j»LjJl 

(Bell) J. ol^^ o^li tl970 ^Vs> J\ t(^^viJl ^^rj^l JJ-jJl 

(Lolf Physical) JLSLj_J ^ jJ Jj^j LS'^^I ^^ji 

'L-.i j'Lo ..^ ; ^. •. tj (St Petersburg) ^^^^jl; c-JL- 

j_a (_5-Lp jiLi (Semiconductor Diode Lasers) J^vs j-» 

JJLLj ^LJ"^! ^JLvaj c-JLS' -Lii tjjjsl ,_5-=r j-^ J JLo_3<jl~-Ij 
1976 (.Lp .L^ cJlS" ^US/l Jil ^ sf^-J-^" 

^j-""^' JLoj<jl~-Lj i^ijL^Jl J'i^ ^ 'jU>cj AT&T 
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(Gallium (_^jj_JJl ^ j^LkJ] j»j_^jJl JLwk^jJ j>L» 



j J tol j-L^ oJ-xJ Aluminum Arsenide Laser Diode) 
jAJlJ iJ j-i^l 5 jL~jJl c^LS' .(Repeaters) jl 

L.JUj> JL^I jJl jliCJl ^ J™>,i 0.5 jl 0.5 ^1 y>- J\ _^.L^1 
1300 i^JLo ^ i^^jJl InGaAsP jjJ 

(Dielectric JjUJl t_~wa-4Jl JU->c->.l L^-Iji jl jvJ^^I ^^^Ip 

jl J t jJ:^ iy^'^ j ^ i_s=r j-^ J^-^ Rod) 

t^j-LxJl j yiS\ OLJoj-Lp ^ l-i-A jaji (_jJJl l.l-J>tJI 

j»Lp ^ ^1 *^ C..:>^w5l A-^r^-jJl ^y""^' JUjCL^I jU 

IXwa J ^ ^r^^ "'■^^ C^-^^ _y ^JJ-^J J^J^-™" J'?'"^ j"*^ 1966 

^LwiJl .(v-^' i3*>L-Sfl 

i_jJl,^I iaj^^l oLJjjI^^VI JUjci^I j*yi ^c^l t(_5jj~Ul 

^-U JL^I j^ 300 JiUi U ^*^ki^- (19-1 JiLUl Ji:l) 
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.jJi .fl iJ^Vl iuJah S^'jJi «j>Xif) oUVl 19-1 JXjJI 

(coming Cable Systems GmbH) 



^Sj^^ V*^^*^' [^iLJl 2-1 

t/^^r*^ t/-^' ""J^' 

ibU J>yij ii^l 20-1 JiCjJl ^^.j .L^-^Vi- ^ 



j_Jw' *J-^ j"^^^ jjU 750 jjLa j_iLj 100 j-oJl 

L^-LkJL^" ^1 (^^U 1600 ^ 750 ^ t^l) (Infrared) 
J^li JiLio ^jwiJl ^UVl ol dJUij . lLJJ 4.^^! ^U'Vl 
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jl JupLiJl jl t Sjl __,>Jl JU>j<ju>iLj Ujjlp isUaJl ^tX^o 

LJ jijj jl 4_;LSL«L lJu& l-w«jj (_5i (Low-Loss Glass Fiberoptic) 
j>! J olj~oj ^^L><^ 4jj LaL:uN (Bandwidtli) Lsi* 

^ <JS[ij t(21-l JiLlJl) l>r^^ tdiljJ 

c ..r? _Jl ^-i-iJl dlL* J t«i^)) JL^ijI^ : ij-^L-l f-lji^l Ajtjjl 
JL_ai^l jLf^ J t (Regenerator) JlJ Jl-aJ jl ^ J 

. (Receiver) 

oiir-'^ j' (Light Emitting Diode- LED) * j_viU UpLj LjL:^ 
(Binary Digits) SJLtJl ^•lij'yi SJujJI oJia Jl<J "-^-t^ '^t/*^-* 

ajj-aj ojLiI |_yJl (Electrical Analog or Digital Signal) LJjL>jJl 
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10" H 

10" 

10" 

10" — 
10" — 
10" — 

10" 

10" H 

10"- 
10-- 

10"- 
10"- 
10"- 

(16Hz) 10'- 
lO-- 
10'- 

(IMHi) I*"- 

10'- 
10*- 

(IkHz) 10"- 
10*- 
10 - 
0- 



■ (mn) 




ijjil J:\ Fm 

AM y,i\)\ oU- 



5^ j^l Jjia 



ijuLiJI oljLi^l obiyj oU-j^ Jl_^t jgti; ^j^-JiJu^j ciJiJI 20-1 JiLiJI 

. (Cable Table Pty LTd : I'JZ) 



^15^ J' 



j_jJb J jJLa jJlJ 1550 J jJLa jJlJ 1300 ^\ y>- JC^ y J-J-^tiJl ^^^^ jjJl iJI j 
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JL-j^l J^l L^j J-*-^t oJu»:jt«Jl JljlsVI ^\ ols ^-j^j tO_^5sJL^l 

. yV, 1550 j! >u 1300 i >u 850 ^ 

o*>L^ oJLp J I tU^a-wai- ^^^^JL^a-^ c'^"^ '-^ (Single Strand) 
I ISV.^ lS-^^. N -U-ljJl (Fiber Optic Strand) (_5^,_va-Jl 
.(Protective Coverings) aJIj J-^ j^l Jjt; 



jL-p jl t ol ^^JLS3l s^jLfOi oliL*wo (_s-i-a (_^Lp (1)1 ^'(^^>=j (j^l ^j^^T^ ^j^. 

. >_jUS(l iJ-jL.! jl J-^j Jl i>-UJI 



i_iiJJl Jw5 j-^ aJ^jjjJI ojLi^l J-iuJ UJLJ<i t (Regenerator) 
JLxj jJ jU .LglSLi 5jL™>o l-LJj (Attenuates) L^Li t^__,-rf2Jl 
i_3 jxJl ijSvoj i»i j-x^ (1) j^a^ SjLiNi oU t J.S\-Xj LajJ ^ 

J I (Terrestrial) ajjJI 4.<JaJVl Si j U o^Lpj t ^j-vaj 
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ijjj^ i_J J I t (Positive Intrinsic Negative - PIN) 

. (Avalanche Type Photodiode) 

«•! J g ... !l ^ . 1jl;_<>JI li-ft ^iJii^jL^I J*>U>- J 

.22-1 JSLlJl 

1 ad. A ,.11 J.«_)»JL«.j ^ ^ J .i_jL ^^.^ iiUs (i-j J -,^ll J-oJi 

oLojl>t« ^ iSUaJl oJuk j^^o.^ (Multiplexer) JL-jVl jJl>cu 

lip ^>.a..t.iil (_^^^;>ij Jyj ■'^La jJbt/o j.<>.;>t/o (j j^cJ 4^LL« 

^\ JlIoj jl jjiU-j (Optical Fiber Waveguide) (Jj^ y J^i 

J^j (|_g^./?-Jl cJ-iLSJL ,_5^>-™j t5j-*^J J-^!^' iiUaJl JiU ^ 
CjI jJL9 ojLiNi ^jj^ •^^-*dJ ' j-ji-^l kii-S\jaj (_J^^>=JJ ' jv-'^-vaj 

^ iilja (Jilj tJ^Ai- ^ L^j<.«-™j jl iS ^yJULoJJ jj-Sv-oJ 
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4jj-^jji5\J^II SjLi^Ilj "-iy^l j^b>t« 3-1 




ij^j^^ll SjLi)llj ij^l oUVl j>-U« 23-1 JSLiJI 



5jLi)/lj ^LJ^/I JL..^^:^-.*^ i^L-Sll /^U^l 



. (Potential Difference) -Xf>Jl - ^Lj^S^I Jjj<JI • 
iL-JaiiUJIj J ^^A>iJI SiUa^JI 1-3-1 

(Light (5_i-.ii>- i-jj ji) JLp jLJ oI j ii-j Si y>- ya 

aJls-IjJI Ajjj^-il oUi-Jl ol^b Jlvs i:>.^^:>t» L^;! .Voltage) 
j_jjLf> 0 j*>Lp j t(Endo- and Exo-Atmospheric Pulse) i-_?-jLiJl j 

o! L» t ^_j.^akll Jl ^'L' V ^j^^l oU'Vl tHJ\ jl 

toij^_^l A^L^^^S^I i]*>L«Vl j! Oj-iJlJl I— 'Uai! o^L» ^JlJJ 
.oyJl o^,Jt-.<aJl oljLiVl JaLiJi ^ JJlS jji 

Aj^,.va^l ^LJ'yi iS*>L--l ^ tl^JJ iL>-3<jL„^l iL^jJl jl Lo-j 
olio J 

jji j-^J t CjIjI W all (jLiJl jl JLpI <J| SJ-o-pI JjLa jjioj-lxJLi axJ^ 
^^iaJl) .ojLi^l «up jj ^^^^^ jl jX~wo ^ ^^yiLiitjL kiiJi jl 

(24-1 J5LiJl 
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QA photos iojo:) jUai ji; oljJi*- ^ oU'"il i^'^J 24-1 J5Li 

(Ltd 



j,i^a>r.';oll jJl 2-3-1 

JLlai^ J tii^l j_jJlp LjiJs dJJi JuJLxjj iJLaiL^. LgJU (Coaxial) 

^ ^ » ^1 jJaJl) J^j-oJl (Wavelength) aj>- J> Jl^ UJ^ 

(Attenuation) jj^^l cJ-^ii Uoixi tikij ojLiNi k-^j 
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20dB/km-' J\._yi^ = lOdB/km"' ;_iJiJl 
(Optical Power) ..o . ll iiLkJl jl j_a dUi j_5J k_w™Jl j 

dB[optical] = 10 log (Pout/Pin) = 10 log (Io„t /lin) 



dB[electrical] = 10 log(Po„t/Pi„) = 20 log (loutAin) 
dBm[optical] = 10 log (Pout/lmW) 



^1 ^1 i>- yj\ jj> JL» jl 3-3-1 

IJla J t4_JljJl ^ (Gbit/s) J^lj U<_^ jj& jL-j^U ^^5-vai"Vl 
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4jj-^I oUbU jljJL^I jw>t?Jlj 4-3-1 

oli L^l 4j^,-aJI i-sU'yi iS*>Lx'y io-f* ^1 oj«» ilLa 

<Si\£- ^ J 0'2j 0.1 lilLJl ^j'^ 

0.50 Jlj 0.25JI ^jl 'uU tiiJLjL-.*>LJl ^ ^_^Jwa^l Jaj'UJl 

^jJl ^Jlp dJUi JUjujj tO^ljJl ^jLSCl J. (»I>A^ llOOj 350 

t|jL?- iL-ij (Strengthening Members) ^jj-aj j-vLlp j_yJL£^ 
CJL5 JllJ .(JL^I jJl ^ j-L^I L.I ^ jJl-5 12 Ji\ by 

(J-^^^j ' (3 j-'"-^ (_5* (_j~-U>tJl kilL~U ioLj^l olj~«Jl 

jl k-^j . (Duct) oLill k_^>c~4 ol (2;^^ ti-iJi dJLLJl (<-^>^ 

JJG ^ 400 JjJij <^l>^l5 |^|_waj_ L» SjU 1000 - ^jjJl 

jl . (Frequent Joining) Ij ^^Sc^o Uajj iJia (^jL]a:oj t 5Jl>-I j 

*y jJa ^^yZ ^-ii-l oLJl i]*>L«l JL«_«JL^I 

Jajj (_yJl A^UJl Oji (j» oU J*>li>- Lf~>t^ i>^^-*iJ >^ 2000 
oUI J la ./y i-j-Ufl-'Jl J^Ll^l J J-aJl iil? jl UJ' t (Joining) 
.Ji^pJu iL^iitU U<ajl ^1 . . .(Cable Drums) diLJl 

^U"^! iS*>L-V I— 4-i>Jl jjj-Jlj __,J<waJl jv^^i^Jl 
^ iS*>Lxl ol yj> jl yj^\ ^LUj'^I JwoJtl™j jL jjJl J^LjJ 

.oJbJL>- oLi ^1 i:^l>Jl jji 
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iLijI 5-3-1 

4jjj^ 4jjLla jLjlpNI -.^ J I ^W^"^' iS*>L--l 4jj 

.JuVl Jjj^ ciU'yi JLjOw-I ijiJLxj isL^J tj^^UtJl 

dILJl j t ci-Ul dIL- jjio 

*— J' (_)--L>t:Jl di-L* Ljjj Jilj Lo.:?^^ j-i-vfl toLJl oJLf> 

jl jjL>wJl iJL«:u lilLJl 1^ 0 ji\ jjuJi Lg-^ij ojJuJl oLo jJu^l 

dJ_L«Jl 5 jJ |_^Jj<_vi j-aJ JiLj<j) (High Tensile) J_j. 5 jJ 

5 ji oli ilj^ ^1 5ji ^ tL^jli>j jjS^-o^j (Kilometric) ^^jJuS^I 
(_gj.,^ Jl i_iJJl jU t (jbJb-Jl Ukj t LL Jb^ jJwa^J iJU- JLi 

^^L^l J>J1 6-3-1 
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tA;;SUjj t (Potential) i^lS^I ^iliaJl Oj;^' olij^iJl (Bridging) 
(High iJLxJl idjiJi Jj_p«j ik><^ j»-S^>=J J^a-i^ J^o-^ (. *>l5>i 

. Voltage Switching Station) 

(Corrosive 5JL>Jl ^Ij^'Vl j-ii^V j! 1 g ■ < - ;j tij^jJl 

ij^ia^j .L^LIj jlaJl Oji ajjL<>.-5GI J^b«^l Atmospheres) 

J-SC^ (1)1 Oji t (JLxjlJi*5U aJuLS i js^tjii^ ajjL_«_»5' il ^ " 
^_^-JaJi^j^^l ^I^Vlj Jji-ljdl JLy* 4;Ud;>Jl 7-3-1 

Jj-o J*>y^ oUbU (Tapping) ^1 ^ jJl i>S^j 

JbjtxJl a-^oLSxaJI j^LaJ (J^j -.^ ll jLjjjJl JL«_«i*<iL 1 ^ . 2<>j ...11 ^ 
olil jl (Optical Time Domain Reflectometer - OTDR) |_j_:^j_Jl 

J (Crosstalk) ^_^j-liJl JLj:^! jU t^_y^jL>Jl 
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^•>LiJl ^ |_g jjL>4-~~i (.^Sj-^. ^jr~^ i}—'^ ^Ij -^^^J' ^jh 
.^U'^l (Optical Crosstalk) ^Sj^. J~i^ ("-^ 

VL^^I ijUj>Jl 8-3-1 

4_JI jJl ^jJl jl f-Lj-^-SUl j-o <j1_«.j>J| i^L^ *^ 

.f\j,_j.^^\ J-v ^ jjJ L^l Lo-S' L^^-o-vi J t (Interference) 

^JljJl olji'b/lj is jJajJl J-vaL tJUVl ^-J'j jjSU^I dUJuj 

^j^^-aJI ^LJ'yi ^y^] ol .(Ground Loops) VI oLiUJi 
SJsjjj^ o j-S^ ol I ^ ! L« 1 4_^jL>Jl ^j.. S b ll Jljj:^L ^Lxj 

jji ^ oij^j^l S-jLj.^5vJI iS*>L--'yi jl I— ajIj^I oJL<k.p| ^ o^^Lwa 
.(25-1 J5Li ^1) oljLiI Jaid: ol jJi 

j_a cJLJVl ^ JL^jJl J^L>Jl ol Lo-j t|_^jJ"l j-^j 

jl jj_«^.SC^ (wfl-J Sjl jJ j_j ol (JUji^ Jl_;j-j_j "iLs I «• J .,<? 11 

jJi *>l9 t ^^ijtixxJl JU:lJi*>U ivi ^ji'Lo'^l ^^1 j_j3 jJa!j<>! 

^ - il ;j g < oLLx-vs (^1 J la ^ -"^J-d *^ JLx-lJil 

jUUill ^Ij dJi 9-3-1 

JiU jLoj<JL^I J*>li^ jl 4j^,waJl isUaJJ ^L^l JjJjcJI J*>Lj^ 

iiUaJl (Modulate) ^;^-.«_«ixJ (Electrical Subcarrier) j_yjLjj^ ^5 jJU 
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^ilS' JL»_«JL-»I j-Slo-jj -ijjj^ J ia-oj (Binary Light Pulses) 

.AjjvaJi ciU'yi jljc-^l 




iJL^l aSUaJl ^ iij-oJ' >-9LJVi X. 25-1 JSLiJI 

jl Ljj t|_jJuU>jJl tlJJ (Signal-to-Noise Ratio) ijJjiJl ^L^j-^l 
t (Non-Linear) (Distortion) 

aJLp oU jJm^ CjNjIa^ (Support) J-o^ jl Aj__,waJl ^LJ'^I 
oLj<— Jlj Oj. all oUL-^l oiLp i^yljLojJl vl^Jl j.,^'.a<^ t o-^^-S' 

. 4.,>?a->tXoJl j^l 
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Jl>2i«o<J| a~»-Lv,^ 10-3-1 

j»J*>l<Jl jl jJC^^\ t±«JJ ^ ^1 ISLa 

oLS'l_>,^^l J (_g^ . ll Jl— j^/l Jl ^ >J (Inherent Stabilization) 
4JIJI 4JL0-P J (Single Mode) i ia-ojJl L> bil (Simulation) 
i-JiVij^ 4 ft jg "i! oI^LJI 4i J ^,j<_a (Demodulation) j_;.«_s^iiJl 
10 SiLj ^ y ij^^-*^ '^^^ Ajjb'.ll cjLiL™>JI cJi -bj 
* ft jg'i'yi jL«_)Ci~-l JLiP J-^ii—^l 4.^L~^ ^ J™--i 15 j_jJj Ju™-i 

.AjJLJuJI iftJajVU ijjLia hj^J j^^i 

4jj-^jj::53^I oI jLi^lj ^j-^' »-ilJ*yt [^jL~« 4-1 

ft jj il J .,1? . ll cjLJVl (J-sl j-j J^jL.-^ Ja.>«Jl «• -L^ jJ 
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iiKJI 1-4-1 

j-j^ oLwQ_S\_) 5 ^1 "S-sJlSs-o ^j-^j' j-S\Jl J^j (_gO 

oji ij^j) LjL_«_»S' j^^ii ^''-^j I— wis ^''-^J ijl t oijJb>t/o 

oljil ^-:->-^ iJ-^r (jj^LJu-- oji 910 ^ o-^'j ^j-^ 

.4j ^iaoll Cj\t-\ oJLaA^I ejjiatoll j| 
^j^aj>t^\ aJUpj Jy»^jJl 2-4-1 

jvJ>cP- j^-yf 

JLiJi JL^ 3-4-1 

5^..^aJl J ^1 4-4-1 

(, j.«-L!| iJaJ&L; C~~J ij__,waJl ^LJ'VI ii*>L-l jl l_wsi> ^1 jJ 

^,~JJ jvjj Ujj^ AilS^ j j5o dJJJiS' (1)15 jJ ,_5^j 

^ j-SCJl t *>l^) (_g-LJLij j-Jw (Connector) y> J-S' 
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j\ i^^jlJI jLcxj iJjiJuJl jL-j^AJ LJl^ J^oj<:u_J ^j^^^aJl ^UVl 



eiUVl ^ JlilJI 5-4-1 

liJJJJj t4jj.vaJl J jiaJ iJli ^j^jjJl CjM/jU^ jj 

JJJij ^j-<Ji Jj-kJL iujLL. Ijl^ iLi^ (27-1 JiLlJl 

(Microscopic Imperfections) ^ g ■>. ll oLa j_LjJI (^..^-^^ 





.(Rayleigh) *At\j SjUai^l !yiU» 27-1 JS^I 

ilijj ojlW:.^^l jjj t|_5^j^l J jJsJJ ^'^l ^ L™S^ 

.ej..,r^S!l rt^j^l (Jljis"^! JU^ 
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dJLJjJ .S^j-MiiJl i~>-j-*J' Jlji?*^* ^ oJla ^JLlj SjLku^l j[ ^^UJl 

. jjVi .oJJi ^ jjjVi >_j >Ji 



jl 'l-^-^J tiiLkJl SjL..^>J jJ& C-JL-lJl 

.(2 jviiJi cJJJ iiUJi 

'uLL^jj (Modal) ,_5lSLi jj^ ^J^' ^ SjLi^ jLixjl 

'J^ ,_5J^ . (Waveguide Propagation) JJ-^I jLioN 

isLoJ"^! iJLxJL^i jLijlJl L^-w« dU jJj tt_5j_^a_Jl i^j_oJl 

J t (Multimode Propagation) 

J S II ic-j-Jl JL>cJl ' I— LJJl ^ (■ J .,h ll 'lJ J^i^ 

J jl» dlL- Cj|jLi*>lJ i;5C>^l 

i_iLJaJl *J->- i^J'^ tj_j->iL^I J^Sv-ijj tjwil^'Jl C-JjJl . ll 

j..,^aJl ^_j?-j^l JjJaJl jl *l^,.oj>Jl C~>o 4j<_JiVl jj-a k_ojill ^_j™o-^l 

^ dUii" jS^j .(>o.^L; 850 Lk^j 900 ^1 700 ^y.) 

: ^jJU 1600 1200 ^) J\ tj^.^l ^j-oJl JjJaJl ^-^J^ 
^^^S J'^v-i-; '^JijIj ojLW.:...^I jv.S^>c:o .( ^ jjU 1500j 1300 Lk-a-ij 

4.,^L>-jJl il j_oJl ojJLS Lo_Lj I ~aj . a ll j-aJl J jjs ojL™i>- 

ojL~~i^ ut''^^ '-'1 -^-^J-kl ^-=^j-«-ll J j-i* ojL™j^ ^j^l ..^^Oi^l 

j_jJl 4^ j^l J jjs UAjI |__jJ| jjLj 1300 Jl 4 S Ig •. a AJLP |_5J& 

OjJLsAjIj ^ . o ft oJl ijl -I j-iW oiLftJl C.JL>ZJ 4.4^ 1 ^ . '> ll) j-SvJ 
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ij js^\ ((J-iUIJLai) CjI jL»>- 6-4-1 

JLaJjI ij^l 4 j ' (Fresnel loss) Jjl~- ji ( J-is) 

4j<wij jj^^ '^^ -^^j -^^J^'j iIkt! L^y^ 

.i>-l>Jl ojL.«>Jl oJut jjaJuJ ^l^jJl ^Ja-xl 

oLJj/Sa^U aJU^Jl oU..Ja.-Jl 5-1 



. dU-iS' <u-i>Jl ^ ^jl t frU^ ^1 1 ^ 11 ^v^LJI ^li.p^^ll 



oUtL-,<i«JL jv^c>tiliJ *>ll3 ijj-/aJl oU'yi j»JjkX™j -kc-'Jl 
J-rfj JJ tj^JLSJl j»l jg'. II ■,^'Jl o*yi 0-jL5' JLSj .j.™Jl (jiJj 
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.^jwaj 5Jl JS' JMI^ cJJ 1^ (Concentrator) 

4j5s^ t Jaii Lo OiU^ jJaJl jiJ^ jL jj,^aj>t-iJl 4ASv^ 




jiJjjS" Jjlf ijiji i«AJ;) itj-<aJI >-jtJVl; oVUajVI olSLi oUjiU 28-1 JiLiJI 

. (GMBH 



^-L^l C^\SiJ. 1-5-1 

^^1 JJaU iJUJi jL-jNl 

i_gjjj>.^l (JjJLLvaJl Cj*>Lv=>j jj-a IJbljJLa Ij-^ bJLP jU t cAJL^I 

i^ijl^Jl oNlJb jj-j iaj^ ^\ (Long-Haul Coaxial Trunk) Jj^^I 

.(28-1 JSLllI ^1) JjjvaJl ^UVl Cj'%jsy_ cJjlL-I 
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<U^yJl Xs^ oUjl^ ^-'^ 2-5-1 

Jlji^I JLjcl^L ojili jjUwJl Jl>iX<J| jLibJl aSLJ. ij*>L«l oi 
jijiL" 2iJa^ 30 20 Ji: Jlp ^ 500 j\ 400 Ji' (Repeater) 

.j9_pjLo J.5L1j SiLp i^L^I L4JJ j_jXJl JlJjiJI olJLjt/o iJLP 

j^jSCoJ OJuJi lj^\juJs\ o'yLvajNl JbJL>ilJLj 

Jl_~-j^lj t (Videotext) j_jJL-_iJl oUL-jj t (Video Conferencing 
jL/aj'yi oLSL-ij t (Video Telephony) _^-LiJL Jc>.l-~<JI j_^L^I 

oLw*^^J-aj i3 j_lJ1 ^^^^ j_j ^J^^^ j-^^ A^ j-oJl CjI^ 

(jULJl)j (Cable Radio) ^^5LLJl ^.^1 ^1 dUI^j cC^^^^I 

.oA?-lj ^ 'dv' J 



oU^^ySa)!! JJl-...»o 6-1 

^\ iL^L JuJL>tiJLj <J iJukj .^c,j,.a^\ dLLJl JU^I LJaJV 
.(29-1 JSCUl) olJi*Jl J^LSCj olSL^Ul 



ij^l 45LiJl 1-6-1 

^-jj-AJI ^U"^! o*>LvajJ dii4:L™<Jl k—Jds iljiji j-oJU™- t*lj->Jl 
(Voice Over c— i j^Nl J j-S' jJ jj-; o j ll j iJLjJl 
T ol i:-L>JLjJl jj_vaJLj tdJJJJj . Internet Protocol) 
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Jjjj>cJl cjLJu^ (Optical Switch) (_g^,waJl JJ;>^I j (_g^,-rf2Jl 

ol ^ ^j^l 2—6—1 
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CjUjLt<Jl Jij As-j^ 3-6-1 

JL*j| oUL-^ j_jJj oLo jJjtxJl J-io jl ^ (2 — I— aJ) 'lJ^ 

4-6-1 

4j J J I j-/?ljj<j| i-Lt- J^LSo (_^J-f-J Ja-ojJl i jJLa (_gj.,^ J I i?- j^l 

"tils' cJJ-s Ji L^jJjJlSClJI oJla jj) W" jU t J s-Ll^ ^Ja-x 

~!>y^\ J (Modulation) jj-^>-.^l 015 J^IS^I o jUI ^Lkjl 

ijlLS' c ..^ li Jj t Jaii jji^] j»J (Switching) Jjjj>ciJI 

^y. ^^-iSa J>Jl ^ ^LJVI i]"!-.! jl ^1 tiSLUl i]*>l4X^I 

0*^1 ..^"1 JuSLL^jj t CjLajJj<_oJl 4JJUJL0JI j»j-Jl J^I-~-^ 

Jji i:-bl ^ j_^l ^JUJI j^l 4jt™]| cjli ^JU jJut<Jl 

.4jL..ai.^<Jl oU jJbtttJlj o*yU^*yi olSs~i ^ 



oLjJij "iLJLs jjjLill J a II |J.a-«j:.:— .J .LjJLi_»i_«lj LjiL.ij:S'l I j.«_»L-. 
(j_^j_^l j_/Ui!l j-UwaJl) o^Li «j i((LAN) i_L>MJl olSLiJij jjJJl) o'>L-.jiJl 
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i*>L^I ilJliJl 0 Ji ^Lp ^jJl (Euclide) ^J-Jiil jLS' 
jl dUJiS' Ji^^j t '^Jlp Lo-a l\s'^ Lojii jJ-~J tLJl iS'j-j jl 
.isliS' ^"^1 (j— >^ jO ij ^^^j^^ J~°) 

- ^-/sLjJI ^ jJLp klJUtJl »_)>Jl Aj- jjj . (Elements) 
1 j . < |«-">-^ (Comprehensive Treatise) i_L«Li ij:^ j 

oL^jUIj (Postulates) oUJ Jlj ti_4jjL«Jl Jj-^- '"i^) ^. 1^"' » J-SLij tj-ja^ 

^ Lj^Ai ^jJl 2^^' lA*' '-''-"^ ' '3-° ' -r^' "'^ (Axioms) 

jjj j> i_j jjo (Aaxiomatic) i_^J_!l ii. oJLa oil Ji j JJI jL«jJI 
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(Claudius ^j-o-JlLj ^^-s j»Li (_gi*>L^I j^yliJl j jiJi i^ji 

^_jljJl diLUl jJLp Ptolemy) 

4JuLl<Jl ajjIjJIj isLi-^^l (_gO ^LLlJl W ..^jJl ^^jJlp L^_J 

.(2-2 JSLiJi ^ 5y>UiJl) 



(Earth j' (Geocentric) ^S^\ i^-j^y^\ 

■> . 1 W . 11 |-l Ij •. 11 i^Lj LvijI 4i_}jj<_oJI 1- Centered) 
j^j-" ,y ^jVl ijJ-p ij^r^^' .(Ptolemiac) 

j-UijJl tJLljLJLj (Nicolaus Copernicus) ^ j.SLJjjjJ' c*-* L^-i-^ 1543 

JLs-I (Sun - Centered) j_,~<i_iJl ^^I (Heliocentric) jjJiS ^ — .-iJI 

(Almagest) _j.o_LkJl .iilill ^1:5 _JJ^ j i o_,^^li^l o' y^~~^. J!-^' 

La-L^iJU,^ ijlj l-*j 0 J^^\ 




U ^ J .A II IJl* 'j-rr^ ''■j-^ '-'1^ '•('•'j-f-'' 

. (Incident Power) JJaSLJl ojJiiJl iLXoJl (Power) ojJiiJl 

^^-J<jo (Glass Prism - |_y^U-jJl jj-ij^l jl ti^lj-fJl t*>Vi-«) ^1 
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VliJi ^ 300,000 AiL™. ^Jai^j .^^1 J> 

.c-Aix>E-^ <u5^j 

"uli t iwJiJLi>t/o <JjLj(_«_i aj:^^^ j-'-*^ ^ J 11 'LaJiiii.oJl 

.1-2 JSCUI 




Js— jJl j_p <■ yjA!i (Wave Lengths) j^JI Jl jJ»VU 4Al-..-ii.JI ipj II 1-2 JJLtJI 
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1-2 

oiLo ... I a. 1 U . ^ iiLi^ oiLo J*>Lj^ J-iHj LoJjlp 

loLj'yi jl^^/l c1<Jl>«^ '(^7^^ iiLLi 

.iJliJi iiLLiJi oiLJl j-^l (j'^ j.<>~xj • 



,_yjLf> JL-o-iJtJ t (Refraction) jL-^Vl s-Llj^^jVI IJl* 

.JJliJl oiLJl ^1 

(Refractive jL™5Ljl J->=Lj<_a Sil_« jU t dUi i>^^ j 
J_s^L><Jl i:-Lx><J*^l jIjlLo i_jL.,^>J J_«_xjl>^ (J^^ <j"~^ Index) 

.f- j.,(?U 
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J^Lw 2-2 

^ (.j.^W /^^^l »j) II is-j^ = jLs^Vl J-«L«-» 

n = Ji^ jJl 

^U-jJl J (Crown Glass) c^jl^I JJls ^L^>!l ^l^>!l 

. 1.6 ^y. iJlLo ^\ (Flint Glass) JLp 

^L>-jJl iak^ (n) jL-^Vl o^jUU* 1-2 JjJb- 



1.66 




100 




1.89 




1.51714 




1.65548 




1.4890 




1.80 


(Lanthanum) j> _^Lij'y jl ^ JL^-^ 


1.520 




1.5803 




1.517 




1.62725 









jl jL~Sol J-aLiw oli 

.^jOJiJfCM jL,^l J-«L«» oli 
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/ 


(ni) jL_Sil \. 0 


e /'' 










(n2) jl — SsJI 








i 






.►j^l JU iiki^JI iljjl 3-2 JSLiJI 

JKJI JU-IoJI ^SS^^\ 3-2 

Ujcj^ (4-2 J5LUI) (TIR) J^\^^\ ^LSUjVI .l^Ji^. 

oLS'^^l j» iiliit^ ^jJ! "wfljLj ij^jUJl ol ^Vlj (Core) 

^j'j^' jj^^?^ ^ LJUs (i^JJl Ji^li ^j-SjC^^ AjV) iwJJl ijJLp- 

.(5-2 *j>Jl (Critical Angle) 



r 





^1 ^ijJI 4-2 JsLiJI 
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Jul** (^^IS 1-3-2 

J> (1626 - 1591) (Willebrord Snell) ^Ji^ 
iS*>UJl aJ i1jJl>«: t Jas jj <b! j»J>^l toli' 1621 

.oU LjIj jL^VI j ji~Jl (Sines) 

(Plane) LjIj ^^U-lJl 

<^ Jj> iJu^. ((|)) jL^Vl ^ujlj JaSLJl ^U^l ol il 

sin 9/ sinO =n2/ni = CoU jlJu» 

» j-jo jj-jiUJi jL»5ol M/iU^ U>j& njj ol ^-i^^ 

: Uj^ jL~Si*>l] jlJ_^li diJi 0 .l^y^ j>j 

^^j:u~<Jl |_j3 -^.^^ j-^ '-^^-ci (Normal) (_gij.«j<Jl 

^j-^ g- J 1 1 <L*-Jil j-;-*-J LaJ-lP C I ^, ^ ,^ ) <XjLj (^) jl-**^-5^*^l 
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olil Jl ^Li! (Triangulation) cu~LlJI jji Ji j 

iij oJus jJJa J . (Reference Points) 

jj-il j_* i_5JlJ1 (1621) <ujJU Jt>U- J-;^ ^_r^J 

.JiJLaJl (Geometric Optics) J-^JU^I oL^-aJI 




^L^l 0 jjli J1-«-«:l--Lj (Rene Discart) OjLSoj -uoj i.5~^ ^ 

ivjU^j) UsLi oL dJJJJ J . J^L? Jup JiLlj (.r-r 



JU (1650 _ 1596) Ojl5Li jl5 : Lk^^U 

(La Haye) tj,^^ Ij^_x^ ^ c^jiS^^ jJj .Li j— j 
OjlSC;J U^Mj .1614j 1606 eT'^'^ 

isU^VL ijjj^l J ojljl cJl5 Ji J .(Skepticism) ("j^J 
.5 j^'^l "CiWI ,_yLp S _^J^ cJ >Jlj J.i«Jl is'jUJi ^ sjIjI |_jJ[ 




ijjl jJL« ijJ^ oli ^ . W . ^ J j-S-S'l ijy^ J-y^ L«JJ-f- 4— J j-viJl 

Jj"^! W ... jJl jl_™.SL;l J^Lj<_^ jLS' lilj . (Parallel boundaries) 
» J .,(? ll jLi t(^L?-jJl J-i/o) Lo ^ '. ; I J-s^LiJl ii-xjJl 
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t^L^jJl 4jjJ^i JLLp (Normal) ^^ij-ojJl jjj>,^l oL>cJLj 

.'Up (Laterally Displacered) LJl^ ^Ij^ ^jl iaSLJl ^U-ill 
SjJaJ j^J (02)j (4>i) j-j:ljjIjJI (^jL>jlj" o! '(t'^J 



n2sin(|)i = n2 sin92 



nisin(|)2 = nism0i 




. O^r^J OlS AaJoA j!^^ ^^rt^l ^Aji^Ji jL*^ jQ^^ 5~2 
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j»j W ■ t J^j^ jjjli t LaJLLjo t(6— 2 J^SLiJl jJaJl) 



n2Sin 0= iiiSinO 





.^U-j Jjtb ^U_iJ ^1 ^loJI ^ISUiVI 7-2 JSLtJI 
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^ ^\ j j\ (\) 0 j\ till ^ jr"^ 112 jl Uj 



t i^ji 90 ^ O tjiJlS" lilj 



t oLjl^ ^^j^' S?^^ '^-^ "-^^ J -(7-2 JSLiJl 

4jtJr'^l jl dUi t ULoJ ajjIjJL LajjJj jj^S^jCCi^j 

JJ-li (Bends) oULij>^MI UIj .J^l-Jl ^ ljj_va-j>^ 
.JjJj>cJL 4 W a; 1| dHj Jc^ Js j.i™)J iJUtiJl ^jjljJl J jj>cl^ jj>t^L 

.(8-2 J5liJl) ^JiJ 



J J- 




caJUI J-^b f-j.^^! JUxjl Ja^ i^JJ 4^«JaAa 8—2 
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Js j!L>J\ Ajjij 4-2 

j'.^^Cj Jil ^\ 1— LiS It •■'J J>i:u^l «• j .,^\\ jl U>j 

L^l (. i jJLsJl oJl* ^.b"..." ^j— 7^ iijljj ^jJa-x jJl 

1^ "J s-j-aJI ^j-'^ LaJLLp t SiLt-j .JJ^IjJI LJ^ jj-l5o<Jo 

liU .1— i-jwi ^LSoiJl dXijS Jwaj>o Jiip <ul .J jiLlJl 

Oj— ^SvJLoJl 'U<^'yi ^ t (9— 2 JuSLlJl) JsjJ-~]| Ajjij Oilj 

■iS/^ ^J^^ J^'^ 

4 dJJi ljL«j(90 degrees prism) ^Jli 4:>-j ^^i Ji-b (_f-Sotj 

. (Prismatic binocular) ^Sj^^j^l jUixJI ^ aJUjil-I 











r 




















N 



iylj 9-2 JS^I 
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4;^ ijljpl 5-2 

(Residual) ,_yi;jL<Jl j_«.5^i^l ^L«_^l Jaii oli 

ti^-ji 90 jL,^! AjjIjJ tJaj-i^Jl Ajjij Oj. .Ji>-IJLJI (■ 

J-jjl j 0 L.jLLf> J . (Critical Angle) j^>Jl ijjIjJL 

JiClj LLs-li ^U-lJl Lj^~>- ^j~Si)Cj kis^ji^] ijjI^Jl Jaji^l 



oiLo j» (Cladding) ^l^L^I Ji-li ^l^^r^l 

JiLlJl ^1) JJlL jL^I J^U/. LftjL>5il J^U- 

aJip 35^'^ t^JJl !jl>JI ja \1aj SjJS (14-2 JSClJl ^1) 

4Jli tn ojl_™5\Jl J^Lj<_a ^'^j (_5^ s-j-s^l j-iJLXj LaJLLP — 1 
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jL.X;i J-"U_<^ ^'^>^' j->UaJi b\s lii -2 

(■ jU t(jl ^^Vl iJaij Jc^ jL«So*^l o*>UL><^ cJ">l:;j-l 
.(Aperture) i>«iaJL UL?-! |_y>-~j _ ti^^l ijLfj 

90) 2Ljli jL-Sil 



5jjljJI uLs i«-UJIj c_JL.tiJI J_ii ^W-j C^^. ij-i^l i; •i'-j-s 48.6 ^ 

. i>-ji 61.0 ^ aj>- 
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J jJai\ Jsj 6-2 

t jj~5sj<Jj (_S-iJl »j ..(^ 11 is i-b>cj til— 2 J.5\-lJl t<Jj-_«Jl 




J^l 11-2 JSLiil 




.^^J>^\ \Jt(\\ aJI^ ^^^Ij JflSLJl J ,^ J^^l ^j'j 12-2 jXiJi 
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J 



J jJai\ ajjI j 7-2 

iL,Jol o^oLo^illi (Acceptance Angle) J j-iJi ajjIJ jl 
i_3 jj>J ^ J (Cladding Material) ^t^-iwajJl ^JLJh SiU j t_JJl oiLo 
ix-il L^J iai~J (Vertex of Cone) isj ^,^,^1 ^j'j i— ivaj L^JL 
^^1) U^^^j LfkaiL j-^ (_^JiJl <wa~U (End Face) S^L^I ^4^1 jJl 

.(12-2 JSLl]| 

>j (TIR) ^Jl53| ,jLi-IJLJl ^ISUj^il jlj .iaJj 

j_j;™Jl ^ia ...11 (_5Jl^ jj-^So<Jj 4^jL>Jl aS.iall /iw-JJl oiLo 

.(13-2 J5LiJl) UJlj tyrj^i ^^J^l iLkJ 




. J is J jM ijjl j jyi-,i> J»-^ ^UJi 13-2 J^-iJI 

jL™5ol J-^Ij<-^ ^\ (Core Index) t_JJl jL_5ol J-«L^ jlj .l-b^l j 
jviaj<^ 5 jLJ^ J . J ^jjlj iJU>J (Cladding Index) 



.(14-2 JSldl) Ui-b ^_^~SU;o ^ Ail diSi (.'^J\ v'LiJJl 



108 




(Numerical ijjJL«Jl ij>i:LiJl j_» J j-:-2-!l ^-djlj-i j-^"^' —11- - II 01 : 3 h ^'>Lo 

. Aperture) 



i.iJUJl 8-2 

iJukj .(^j-/? Jl iJ-! SjiJjJl i>tl«JL) Jj-iJi ijjlj I— (_5-«-~i 

i_jJlp ^-iJJl ojJi ojL^ (15-2 4jiJb<Jl 4j>c:laJI 

4S.WII jL»Sol cj*>U1j<^ 4i*>lp ^jiJjJl A^cJuJl ilj^j .(jj j^p^>->o 

JUcaj^ j_jJlp ojJLaJI ajjJ iJLp 4^ li LLJ .k_JJ 5iJ ^1 ^^jUJl 

^'jj (j^ j-«>=-«-il <■ J-^ i—aJJl jU 4jl>Jl 0 j^j I 

.^iJUl \S y 9-2 
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.iwi-lll ^ J^'-^ ^-j-aII J^t^ (3-2 (■j>^\ jiajl) 




NA= sin,;.NA = VNi -VN2^ 



.(ilwJI iaJUJI a»iuJI 15-2 JSLiJI 

(.8/125 i^U^'Vli (.L^U^f J*>U oU'Vl cJ^ JLiJ 
Jlp'Vl j^^lj .SfU^I ^/Vl ^y. 62.5 /I25j c50/l25j 

iijLL. (62.5 ..50 (.8 ^li/Vl ^^1) ^JiiJl iU^I JuJi^ Ua Ji^Sflj 
.oUj^^L ^LLj (125) J\ t^jUJl vrj^' ^'^^ ^^'^ 
A-^jUJl iaJaJl jL«Sol J.»L>«» (j» ^_)~^\ jL«5ol J.»L><» iwJJ 

.<_aJJl ilJcul ^ 

j-o-vi *>LJl3 iJJl \':>l iLSLl^j 'ul (_r^ 

i^jwiJl J*>J iJUVl JLojcl-..! diiJU .^USlI 
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^1 



ciJJI y 16-2 JSLiJI 

^iJUl JjUj! 10-2 

L^jLI |_y3 ^U'yi ^ ijaJbi-Ti/j ^~~A> ajI ,_5J^ 

»j .,h\\ j-Li ^ jV^I (jJa-o-i .iSL^ jl J-vaiJi ^^1) oJu& 

: Ljt 

j! (Fundamental) |_^L-Vl Ja^^jJU o^Lp (_j^>— oj ^ ji^l ia^l 

aJL>jC_^I j>^_j (Monomode) IloJI (_g^,-rf2Jl i— iJJl 

oUL-Jl o^yU^I ^ ,_^L-I J-S^-^ J_<>_«JL^ (Multimode) 
j,.j>t:>tJl j_a j^Jl* (3 j-«Jl J . (Data Communication) 

jl tJa_«jJl (_5jL^I iwi-JJl oLi ^--^'j J-* Lo-S' J 

Ijl^Ij Ljj-v» J-j"-^ (^-jJi . ll <_1Jl)I J-* t,_y^L>.Vl 

.(Jais IJl?-I j j-yS UioJ jl ^Ja."»..j) 

ipj^ J (Field Pattern) L^U_^ ^ cJJcS^J JsUjVI ^ 
(Modes) isLJbLl •i-^'^^j .(Propagation) UjLlxjl 

j^l JJjJJ SjiJLxJl i^clillj jlsjii 
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(Graded Index) ^jJJ J-^^x^ l$j ; t*>ll^ tj.<>.>c:j 
Jl^Ij (J-Sv-ij c ^ a'. J I J Ja^ 50 ^1 j-^J j-S^ 50 0 i Jj 

i»uSfi ijbcu jLi:j)(i j^bw 1-10-2 

(Multimode JsUj"'^! iJb<JL^ |_gjia>Jl jL-S^^^I J-^L^ ji 

'J J t<j^,wa-Jl ^UVl ^jJl ia-~jl jj^ (17-2 Step Index) 

oJlp (Propagation) jLliLiL c-AJlJI IJL4J ^r^^i i—JlJI 

JsLoJVI i-LUIj J jisi ljL~« 4j<_i'yi fjA"-! iii-l-~~JJ jwi JsLoJl 

Jc^ t(axial) ^^J)y>^\ ^Ij<-1]1 ^^I Ja^i V^t*^' '--''^ 

i]^. <bl US' _ JbJl Ja^l ^"^1 oli 

op ^LlILj ' J -.^'l J <Jj-^' dULs^ -i-="tj iwaJJl J*>y- 
U t (modal dispersion) Uiw bilj oijJl 

•ofy' 

(Stepped Index IjLjVI i^jCj> _^Ja^l J^U^I <_iJ ol^ JtiJ 
J^Ut/. ji <dj .oyl j:uJl oUVl ^ "J Multimode fiber) 
(_^jL.>jL» (^^1 d\ (^1) (Uniform Reflective Index) ^ Ij:; ^ j_^L5o<Jl 

J 100 /140 ^U-j oU! J /^br j 
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1^ (_r-J J tj_SL><LjJl oljlij (Short Data Links) Ij . S !l 




.iaUlVl iJUlo jL_Sil j-ili 17-2 JS^I 



isU^I jJbcu ^jJiJI jLii^l J-Uw oaJ 2-10-2 

k-ijL (18-2 J5LLJ1) ^jOJL. jL>5^l J^U^ JsLjSII iJu^l- 

jjj>«j> Oji^J J-^^ Ja-^j 



I ^ 



^jOia jL-Sil J-»U«j JsUjVI ^iJ 18-2 JXjJI 
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L^jJ k_~J^I aJU- JsLJ'yi jl Lo-ij. J"^^-™-; jL~5ol 

4_s^_i>tJL>i JaLoJVl i J-?- j_oJl JjU<_oJl i^^^ JjLj<_a 

. (Sinusoidal) 

Ja^l ^Ja^\ 3-10-2 

CIJL^I ^y. (19-2 JiLlJl) ^_iJJl lla Jl>^_ 

.(oUj^ 10 

J.<>j<i~«j (1)1 jj5sx>.<Jl J toJ-xj oUL«^ (^-iL/" SJLxJl JL«jol^VI 
.(Fiber Distributed Data Interface - FDDI) apJj^I oUUlJ 




Ja^-'JI A j&A jLm^I J-alAAJ fc-iJ 19-2 JXiJi 
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oiflJi 11-2 



t jj-^j_iJl i^——,^ i,i,wJl J*>Lj>- 

^jsJI 1-11-2 

J U j-oJl J J W 11 ^j^l " 'iNl <l_w)_o_f- JjLj<_a J_<>JL3<_JJ 

^1 (^j-=^l -^'j-^ islwiLj 'bl t(Si02) jj-SLLvJl -Lwv-S'l 

-L-^l |_5jU «lJ^ ^-^c-*^' ^'^J-^' (_5^ J^' (Ire-* lS'^ SL'^-^ 
LoIj t^L^-jJl (Doping) ia;-!:^ ^Ju-xJl oJla ^y^j .j^^SLLJl 
. (Dopant) Ja-iJuJl jl (_g ji<Jlj ^ j» JL™>S'I 

1 ^ ... a i J I o^^-^l ^ oJla j . (Rayleigh Scatter) 'U.LIj 

.(27-1 JS^Ij 5-4-1 ^j>Jl .'iSjJI *U-J1 jjJ J*>J 

. (dB/km) >L^1 J'cr^-*-''^ 0?* y^^ SjL-i^ (_r"^ j 

^Uiio^ifl 2-11-2 
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WtiS J— iJl |J,Aj<J i 3 cs"*^ (j-^J j-oJl oL-il (_g-L] 

oJLpLaJl ^-^-^ *l ^,_o_>Jl C^j>^ o<_J.^y j_<Jl J jJaJl 
Jlj 800 Jl (jUaJ jj-o-vi (j— * j-Jl (j-^ ^~iJ 4 S Ig '■ <J I 

ix-i"^! ^L/?-"^l isl^ |^^^-:u)uj<Jl jj^LA (^-^1 u^-^J .ji^jJU 1700 

Loj «•! AaJiVI ^Sk'.a j_jS U^l ij^Uflla^/l 

Sjlk-*ifl 3-11-2 

^"U (20-2 JSLiJi) (Scattering) SjLkL^^il jl ^^i^^l jl 

Cy J ' ^'^J^ ^J^' ly ^^L; (Rayleigh Scattering) 

(oJUjcuJI 4^..W1| ioL-o^SsJl cjL-S ^^j^j Wilis' 
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^1 




SjUai-Vl J? 20-2 JSLiJI 

t(Linear) aJl*^ ^^^a ^Ju^ 2:^^' (lrr*j-^' 

. (Mie Scattering) 
4JLlj SjlkL-l 1-3-11-2 
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^ 2-3-11-2 
..I jsJMl JlAJ 4-11-2 



i_5 .( j-w-S" ^J^SL-Xo c-jj-JJl j_)Llww» 
.(21-2 JS^I) J™^^l iJip J^li 4J jJ^jLj oiLp j ^jSj ^LJ"^! 









r 















(BICC Braud-Rex ioJl2;) lSj*^ fc-a.) J-.'Sj 21-2 JXiJl 




^1 



(j^jjSLJI) ywJI JSUJI ,.1 jJVI .'b.^VI 22-2 JSLiJI 
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ol<^l jjJ*^l j-o ^-LJI jLiiJi c-.^-^ ^ jJU 1550 -JLU> 

. (Macrobendings) 

(^jjLJ\) JSUJI ..IjiJVl 1-4-11-2 

JLk; jJlp ^.j-iJ jl Aii (22-2 JSLiJl) *1 11* 

4j| ^^^^ t_™~J jl JLiJi k_™~J jl t Ojl (j^jSvj 

^j>s -iSj .oL™~<Jl ^j>s LaJLLP JliaJl tlr^^^ 

J^Li^ JsLj'yi oiJLxJLa ^LJ"^! ^ jj> \\ 4jjli cJ\f\ jjJ^I j-^lj 

^LLkJl J-lsL^ J (Periodic peaks) ajjjJlJI cjI jj-UI j-^ ^LJl^- 
(Spectral ^ a . b 11 j-;:-* j-i-!l (Troughs) JaJ<_vaJl 

. Attenuation Curve) 

(^j/Ul) ,,^1 j-JUl ^IjsJVl 2-11-4-2 

^bJl (Spectral Attenuation) JJaJl yiS ^ 

^ ^ SUi (23-2 JSLlll) jv^r^l 5^,^1 oUL>JM1 

jJsLw^J ^JJji >-^ljji iSl-wA J-^ (. __,Jw2Jl oUljjJNl 
t jvj>c>Jl «-l^l J J .,^->- sis- t »j).,(^ll tiilij W« .,(^11 'Wiiiiila 

^-b>o U>^ I ^1 4^jU>Jl 4a.l?ll ^ I Jill ^p^J 4jl 

jv->t>Jl A jjJ^^l ojL™>Jl JLoJjiJj .jj<waJl (3^1^ *1 ^>J*^1 ^Ij^ 

^Lia (_5J-^ *1 jJ*^l SjL™i^ (_5-*J J-oJl J jJaJl ,_5J-*- Ij-^tS 
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^Ji^-JCj 



(j_SJI) i^j/UI ►IjJVI 23-2 JSLiJI 

SjJLaJI aili^j SjJIaJI 12-2 

L=Jj^ J (Lamberton Source) j jJ^^N 
(Power Density) 5 jJiJi iiliS j^r^' t (Radiating Power) 

(Power A^L~a o-^j ^SUaJL ^x-L^Jl ikiJ ^1 jllp 

IJla -(j^j-^ Jsl jJL;) per Unit Area) 

cjLJj jJlSvJ^s/I oLLrf? i_r^' u^^-^' ^-^j (_5-<>-— -"J t jJ oJl 

.^jljJl ^LiJl oJL^j jl (Steradian) jLil^^-JL-- 4j<_i^l J I 

(Radiant 4j<_.i^l iillSJli oL>cjLj ^J:J1 ojJjJl 

L^l_«_il Lk^ ijt-i'yi oJut ^j-j J-S^-ioj jJL,/a-«JJ Intensity) 

.JLxJl Ji>Jl 
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(_^j,s<aJl 1— iJLlI Jjl-i S jJS 13-2 

t- J .,h U i.L^LJI ^LjJI jsLwaJl Jj^ j-r-^ J J a oLS' lij 
ikaj Ji' J.-il^ t(24-2 J.SLiJl) i— iJJl ^W.^ j>! IJl>- 

(Incident Power) ikiLJl ojJLiJi ^ IJla ... ^^jJlp 
oJla J-SJ (_jJlSL1I J_s^'L>JI (Acceptance Cone) J j-^l ^^-oJ j-o-vi 
^y^>j>t» J-^U- J (Incremental Power) ^jJUljJl 5 jJiJi 

. (Total Input Power) Ji-jJl ojJli 




2> 



^^Jl tJ jiaJI ^ ika JS" J,. ,T 24-2 JiLiJI 



C,.->..t.-Jl JL2i 14-2 

J*>U^ 4^jwaJl oLs^a-jJl jLiJLjl jl t (Dispersion) c-jl-IJI ^jUj 

.(25-2 JSLiJi) 
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5 jA\^ 4..^ J^* 



AAA— s: 




lw^>cJJ .J^IJJo L^Jj<.;>cJJ 1 .,(^ K-l 1 g K-J 'li-^*>LoJl CjLvi-jJl 

ojj .ivaJ jj-j Jjj^l b-^'^ i^^^ (Detector) ^LlSUl 

.^^1 O^lj c^^l JJoJlj 

^iUJI c.:r.idl 1-14-2 

(JjiaJl cjilx>iij jj_Jij^l ^L>-jJ jL™S\j*^l J^ljt/s (1)1 Loj 

j^jit- 'Uixit^i C^Vf-j^ (_)-*~^ 4jlk>t^l 4^j^l JljIsVl (jU tj^ys-j^l 
^_^iLjl OJL^I JLoJLxjj .(_^iLjl CJL^Lj tojJiJi 

^jjl JJjJl c-iiJ 2-14-2 

J^ljta ''-'^ j-<Jl JJ-iJl C-J-iJ 

(Propagation Constant) JLajlIMI jU 4i*>VjJl ^^^Jlp jL™5o'^I 

jl ojL^ (Frequency) ^1 d)! Lo-jj j-«Jl J jJaJlj 
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^ I— iL^jkjL^ ^c-^' (_s^ "j-^*-^ 4_JlSJI kf-j^] jU t J j-W 

j_j^j_<Jl J-J-'-Jl CJL^iJo ,_5-o-™j -lii IJjJ-^ l-i-* -^J^J 
ij_jb>Jl ^2;^ J !l LLLj jji! J t (Waveguide Dispersion) 

.(^iUl ojulJL i-_>L^Sll oJu^ V J j^l J 

ctirJI 3-14-2 

(Material Dispersion) (^iLJl ciJ^I j--.; ^>«Jl 
^ jJJl OJL^L (Waveguide Dispersion) ^ JJjJl cui-iJ j 
.(Wavelength Dispersion ^ J jJaJl ojuijj ^Lj>-I 

^j-A-U <i^LJl t^LLlJl ^LwsJl jiL^Jl >j-aJI j! L>-)j 
L^-o-^ (Wave Band) ^^Ja^. (LED) 

^1 o 11 ^j"^^ jj^ 820 J jjU 780 jjU 40 

ajjJ (^JJl j-^U_<Jl (Laser Diode) (^jjJJl 
JL.jVl jLf?" jLjS-I j^i^ij .As- 1 J ^jJU JJl (Spectral Width) 

jLls-l oli dUJli'j .|_jiJaJl (j,^^^! ^y^■^JC^ iL^L-Vl (3^^ I (^-Ilp-^ 
OJUiJi ^'l' 26-2 JiLlJl jjl^ ^ ^^^>^\ ^y^\ J 

^^^\ t^LJl ^ ^1 J*>U- ^ ^ j^l JJjJl J tt^iLJl J t^_^jlll 
(Effective Refractive « jJj-Jl jL-XiVl J^U^)) j^^H (>dW^' 

. j^l J aJjLLo Index) 
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.jy>-j/JI JJ^lj ^^iUJIj C. ' . .t . ': JI jy>-jjl 

^J^SLlsJ J-oJl Jjjjl CJ-'.vJj j^^^LoJl C-JUXjJl j^lj j-^XJo 

jji^ ullj l?- j-^ i^La 'ty^j-*^' J^^i -^ijJ oU^^^i 

Oj^j L\^jAj L> g ..(^K-i jLiJj ^^Ul (jj 1.1.^,^ I ^^^U 1300 jjlp 
j:^ ^1 0 dJJjJj .4J (_5 ^jju^a jcj- jJJl cjuijJl 
Lit ^Sll i^jJl JI^Sll ^ 1300 Jl U tU;i -b- 

(Propagation JUii^l jL~o iU:>,^ ikij j tJUjcu-MJ 

.ol^ jJ^I olxJ Path Length) 

cuiAdl ImJlS' Is:- J j-^ diJji' (1)1 (^iLJl cui-iJi ^y>^, 
Jil JuiJl ^i-j-aJ ^ jjU 1550 jjxJ (Zero Dispersion Wavelength) 

CJUiiJl)) ji 1-4-14-2 



^Ij^ CJL^i) li Jjl (Corning) 

^ ji ^AJJI IJlaj .1986 ^ (27-2 J5LiJl) t^jL>^" 
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C.-..tJ» ji ^ 27-2 JS^I 

,_yi-L>- jl t (Trapezoidal) o jl t LEGE (Triangular) 

. (Trenched- Annular) ^J.^ 

0.21 o ojl_™;>tJl Jjj<_a jl Oj-^-lil <. c-JLC^j f- > J 

iiiSJl j|j jJLj 1550 Jl iaJal/i JLLP Jb^l jJl ^ j-L^I ^ J^rr^-^ 
^^Ij ^iJ Ails' ,_yl^l t J-«->c~^ "^lj» CJuiJ)) ^j'^' 

. ^-,'.>s/?i!l 

cJ%^y^\ sLJ-l ^ 4Jj-^' 15-2 

^ (Conduction aJu^ j^I j Valence jilicJl) iJ j ^,:^l 
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.4jj-aJI iJjjxSCl^l o!>L/?j>Jl oL-il "uip c~Jj (_5Jl1I 

c^'jU'jJI oLi.! ^ ^'^1 J12::2V1 lS\ 1-15-2 

t^'LiUl ^L^NI IJl^ JU:^^; oLJT 

J-Sv-iJl 4J a a oLJ*yi ojjisj ■,>-?t/o'^lj i^Lx-j^^lj 

.28-2 



(1) 



.o'5U>jJI oL^t ^ Jl2iVI aJf 28-2 JSLiJI 

i^ij^ ^j-^' t^' 'j-iiJi) o__,j>Jl 4JL>J| |_jJ^ cjUj^lSJ^I oJla 

'Lji^ (P) jyJjiJi tiotUjj iJLj^S^I cj*>libJ 

~jj .(I 28—2 JuSLxJl) (E) A^y>Ji] S j->c3 jv^^t^ i_5^ 

.(Luminescence) jJlxJl jl t^UkJl ^UJ^^Ij 
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. (Heat Band) ,^1 ^1 JijJl 

(III) ilJLiJi ^LjL.<>_^I oLS' (_yaj«-; 

jl ^.Ig"..." ^^-^LuJJ (^jj-iJi J j-''-?^' jj-^ (V) "U^LiJl j-o-ijtxiJl J 
^,x>j>Jl c-:>xj iUJiVl Jl j! Lj^ UUJI 2^ 

t^Li^l tL'UJ'yi oL>t^ ivffljUJi o*ilSUl oU^jiJl j 
iJu_>Jl oJuk u^>-^ iJi^Jj i,i-iLsi>| o Li jjji ^lo<-jJ dUJJj 

.(V 28-2 JiC^I) >>«JI ^.UjML 

.(^^28-2 JSLiJi) 

j jii Jaii oJlp-l J tt>UJl SJl jl VI t JA>«^I i^UJVI J 

(Forward |_^UVl jLj>J'yi iJL^ ^ j^l 4^ ^-y^j 1^ 
4ij^^ t (P-N junction) iJLJl _ i^j^l aJu^jJI Jwojc--- t Biasing) 
iS^y3 ' (Transistor) j jJL-^jJI ^I J^^>-»J 4jjL>_a 
t (_g j-i^l ''-^-^ (_5-^i 'd-s^ jJl oJU^Ij "L^-?- ioLi j-^-SvJl 4jL;>t_iJl 
iUj t (Minority Carriers) |j>.LiJl jLJl J^o^ ^-iil cj%jL>cS' 

0 yisUi |_j.<>— J J . (Majority Carriers) jJl o*>liljJl ^ La!iL:>tjl 
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(Forward Biasing) JLj>o*^I aJl*^ Jjo oJla *j-/aJl djU-Jl 

i^jjJl iy^^^lj . (Injection Luminance) W jJ.>Jl 5 ^1 b . 

(Reverse |_^™5o<Jl jL>o'^l 5Jl^ Ulj .^jjjJJl ^JLiJl oUL../?Jl 
iJLiJi oLoU-s^l ^ J^liJl IJlas 0JL>J Sj^VI jU tBias) 



jljjl ix^l A-o-J oiliji LJlS'j .Jlp-IjJI ^jJl5UI ^ ^ykU-^L 

jLo^l J*>L;- ^y. dJUJu (.LiJl .j;y!>Li-^ 3400 j 300 

(Modem - Modulator/Demodulator) ^^jJi?^^! ^tlkva^ I jUaxi-l 
^^^jlp oU jJl3<^I jL^ij^ J^vajj .1— AjL^I iai^j '(Ja>t^l J j-/? j-o-^lj 
Lx^-is dUi .SJb^l jJl iJliJi jJl-S 2.4 C-J JjLx^ 

t ijijj_ijJl J^) 'LoijL^I 5jiLj<Jl __^U>cJl SLxi L^wi j-aj (_5JI 

^ ^,j\-S 9.6 ^1 J_L^I i}r%JH\ "ojli jLo^l 

19.2 J-L^l jl 4_JLiL^I oMb- t^LiJl 
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J\ JijJl ^ obJJ ,_^iS^I iJjJl i™JL; UajJl obJl 
J^ljj 10^ ^ J^lj ^ Lo S-^ij^l ^jl t JL-j^l 

CjLjjJjt>i oils k_J»U>cJl oLi Jwojc.™j t cJ^\ .,^"^1 

64 

ol .(iJ^' 2.4 ^1 ^l::^^ Jrr'^^' --^ 

^1 ^ ^1 (CCITT) i^Ul ^_jL1:l^^;I c^'LfJlj 

tJU^I "oLi 32 J\ t(iJ^l ^ 2.48 ^\) 5-Jb-ljJl 

.JJliJl |_jS c-jji-S 64 oJb^lj Ji' ip ^ J.,>?" 
t jLxpNI (j-^ jwaJl ojJli jlJLii ^ JJ j-i<jl 4...o.5vJl -ii^l-ij 
toJ^ljJl ^JliJl |_j3 c.ojJi-S' 48 ^.../^-j iPj-Jl ^^j/a-lij jlSU^L) 4jli 

144 1 cJ\ jjj jLo_»JL^I iJLSlaLi y>^\ j^l ^ ^^2s>Jjj 

iJLiJi C— 1 jAS 64 1 ^ '■ j oA^I jJI (»-?^^ iw-J»L>tLj |_5jLls • 

.oJb^l jJl JJliJl ^ Oj ji-S 8 (»-?'^ cjU jijt^i oLs • 
Oo jJi-S 8 j*.^?'^ ''^ S-JLp ic-j-* oli oLo jJjoi obi • 
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^ jiljXjj .iJlill ^ OolJ<->i 2.04j oJ^ljJl ^JliJl j_j3 c-jjl-S' 64 

^^^1 ^ ^UailVl S^jbi 1-16-2 

(_5^,-rf2Jl cJJJl (Cut-Oflf Fequency) ^.W.aJl ij-Li :>X>Z 

oiJLxJLa ^U'yi |_5JlSL1J| CJL-lJl jj-S^) ^iLJl C-JL^I 

jL^ (Spectral Width) ^LJa-ll ^^'LJl (i^l 

l^J\y_ J\ JJ-Ju LJj-^ Uuj, 29-2 JSLlJl 

jj-SCp i,<_iJlJl jL,^ ^AjiAJI IJla (^J-ij .(1) S^^Jlvs 

SjjIjJ ^ -.^ «Vl jL>tJl ^j-* ^j'j-! cP^-^ s-j-aJI 

.(2) J_^l 

"ill J^- dJJi 

jsJLP |_jJ^ IJla ^ijjj .«L™Aj jJJlJI jI ;r> U tl^LJl ^1^1 jsUwaJl 

jji isLoJVl ^jA'IjcS oJL^jJI iiijiaJlj .c-iJJ 'U^-j^l 4j<-J| Oilijl 
kiJJij tiJlp 4^ j>! 4jl^ oljj^^Sv~o lOj 8 jj-J ^jlj^o j]a3 Ig o '. 1 1 
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62,5j 50 |i_L^_ ^ W S ; u^^''^' ^r^' '^'^ ^^J''^' 

j_j^>_^ dUJJj (.L^J^iVi^ ^ isUJ^/l ^1 JLiLiL t jj^fSL^ 



^1 




.ij>-_^l i<_JI oljl—JJ iflkiiJI Jljl>"^l aJl»J 29-2 JS^I 
tj™^i 3 SjLiVl (j-:?^ ^ ^'^^ji iS-^'^ iij-iJi (_y«->~i 

30-2 JiLlJl j^lj^ij .<_i~Ul oij^ (_jJlP Jjb tg^bJl 

oLJVl ;y i-ali^ ^ jJV (Frequency Response) ii jjJl J-«i jj 

i]*5L^l J Aj jl jJL/O A-^U>«J il*>L^L aJjLLo JL?-I j jJl^ jJs j^-L-J 

JiLxjJl aJu-c^ aj^UJI '—a-SS CoLiJl ^1 

oJl>i1« ij*>L-Vl <_iJl:o A-oJaJVl ^ ajjj^^I (Equalization) 
(^Jlo (^jJl J_^l oli oU'Vl (^iLJl ojLlxJl .j_p.^l 



131 



100 




MHz 



.i-»UfcJI il^L-VI t_)jUtjj oUVl JJ jj >-'j^" i>r; Jjjli^ 30-2 JX^I 



- tii^l ^ cjUjJlj<^I ojLiI (Oscillator) ^-jJuJuJI 

dLiSJ 1-17-2 

tjjJdlj «-j-aU Aii>LJl AJbtJl oUU-^l oU tU^ij J-*- US' 

. (Linear) Ja^\ j~<waJl j! (On/Off Modulation) t3">U)ll j 
J'iUVlj ^1 ^ 1-1-17-2 

jl ^joiJ jjjL-^jJl J^<>jc-~j t31— 2 J^SLiJl ^ U>^ 
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. (Base Drive) jjL^y\j:S\ ^^^j tlJl 

jvi jJJ dj-^l (jMi^Lj (.(1) > 1 g .oJj-ip 

4_vi-jJl JjLj<_^ J (Pulse Width Modulation) 4w^-Jl ^ 

JiJJ 1 4_si-_Jl ^ ^ j_;.o_sAj ^ jl . (Pulse Rate Modulation) 

oU tivi^l Jajoi ^^^^ ^ Ul .(0) jJJ (_;*>^ij 

jj-j ^j-ilU tiJJij tj-JCj L^Jbt» jl t 4jjL„X>i Cj\ .,h .'• 11 



.(0) ^'Idl (»i>J J-A^lj ^'LiJl (^Jl 




V 

• J^^b j«;wJI ►j-AU kiJ'UI ^UlJI ^U-^l 31-2 JSLiJI 




.jjJi\ j] 9.j^ vij>Lil j^Udl (.UVU 32-2 JSLiJI 
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JaA]l 2-1-17-2 

j_pLiJl j»L«_vaJJ (linear Modulation) ^^^lajiJl ^^^-.o-viiJl J-a;>^ 

. 32—2 Jl5s-1JI j_y3 jv_i;>wajJl Sjli jLojiJL^Li jj.JJl jl «• j U lL^LJI 

i_pLi]| jsLwzJl -^jjJ ojljJl |_yJl^ iij^JuJl i—SUJl ojLi^l J^oj<jL~jj 



2-17-2 



.33-2 




j.jo.A'jl j..<>.«a.'JI 33-2 JX^I 
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(Analog) ^JuLj jL-j^ SU -^W^l j-*^' ^j^^' 0^ <_?^' 

oljLi^lj (Video) jj-^^I jI aS'^,>=:uJI jj-^zJI JL-j^ 5™-!:^) j ^SJ 
(Frequency Division Multiplexing) a 4jLpL,^^I 

of-UtfVl (S jJLi) flJLi 2-2-17-2 

•.>^" jU t IJL?- ^j,^ a-kJLa iijjJl oLjj |JL>- JU- 4jjjJJl 4^Ll]| 

IpLjSII -oi-L^ ^LJ'^^lj ti^ii^l jL-5J^;i JJi ^USl dJUL^Jl 
.j-^-_S' ^Ju5n-jL) ojl_*iNl o| ^1 t ^jJjLa jL«^5ol ^JwaL*_^ 

j_j3 aJLjc:^! jjSUj (_gJJl ^Jlj<i _pS'^\ -V^j^' tjc-*>-^' '-^1^ t dJJ jJj 

jLjJI J^li- 5^L^ J'r-^^ jJ-va^l 
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'U»<<Ll« Ajj-A-Ji 'jL'i^l (1) JUJlxJ i-l^ ^k^...! aJl«^ (_5*J 

LfJLo-xJL^I (1)^ .Jiii o^^~«-s^ <=-'j-=rL) J t ^^l^ (Linearity) 

Sf'U^Vl oJLm ^Jr^' iLJU 

.(Signal -to- Noise Ratio) s-Ui or-^ 
ij^^,^! oLJj^^iSUVI 5jJJ JiLJ (Non-Linearity) AJai>-*>Ul 

_ - ^ « oLiL...^ ii'j^^tJLoJl jj-vflJi oljLi^ JL.-jV JljJlj>«jJL 
t^iUlj Jl5LUI ojl^I Sli-) ^i-JJl J OJL-lJl ol^'b • 
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f-LJf a A-«J 18-2 

.34-2 JiLiJi ^ 2y.Ui]l ^bJl Jip 




►Ui : jUyi i~; 34-2 js^i 



4-,Li ^_->o (Voltage) JLf>Jl ^y^. tSj^^ ti' ur* i^! :*^t>*^ 

iJl oLJLi; j-fj j-'"'^' o^^^. '((Signal) SjLi^lO 

jLata (SNR) L/gj).,,^!l ^1 ojLi^l i^-Ju) ^^^UJl i™J J .((^tvj>J-/i>) 



(_5j.vaJI JLal-.'ill ^ AjjI ^pJl 1-18-2 
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-Lf^ Lo (. ^ J .,h \\ j^yjLLiJl j»L«_s^l 'lA-w^j jLi-iJl c^jJl C— iC 
^■j.ii^ll yS^\ 2—18—2 

SJL>JI ^jt-qJI jLjJI i^-LJI ^-L^j-^l 3-18-2 

^ jwiJl ^LxiJl jsUwaJl OLS' jJ |_jX>- j^^j^SCf- jLjJ '-^^^ 

Ula ,_ya-Lij (^j-Jl (Avalanche Diode) ^^jj g . : ll ll j^Lo 11 

oULwaJl oJla jl "yi t ^Wl 
s-lwi j-sAJI ^jj-rfzJl jLiUj^^l oj-^^l ^jAlJuy .SijJL>t^ L^LojiJUjI JjI ^ 

4 .,(? a->ci^l olii ^^-J^ ^--^ iJL«_<c-xLj oiLp ^^^yijLoJl jLjJI 'is^bJl 

. (Low Pass Filter) 

j^JLJI ^\^yi> 4-18-2 

JL-jVl 

JxojJl ^ ». j . « J i j ^ A^Lil 5—18—2 

.frUg j).,(?ll '■S^j tSiJli>t» olijL JLiL>iVl 

(i»USfl SjJUio oUSfl ^) U^LsJI f.U.j^l 6-18-2 

^jJjLa jL«^5sj! ^J-aL«-^ J:5Lj-j*^1 i^i-J (jL>-«JL«k>! j^-^ La-XlP 
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1.^^-? iSJ'j^ '^jy^^ 



35—2 



J iL,ii>«JjJI oUUaJl iJU- aJI Ji^tdl ^ y>- JJki 

bkjiip .0 jlg....j (<_aJiJ "ulSLiJl f-lvi j-aJI J aJlSwJI f-L/i j 

.35-2 

(Gain- i_™SJL ajjjJJI i-jLill oUUwaJl ^ '-^ 40 

. Guided Laser Diodes) 
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oUpSUJI ^ J\ 19-2 

^US/I ^ iLjc^l oUsSuJi (>• i]LA 
t (End Fire Mixers) ajL^I j» tiJi oU9*>U>- • 
t (Transmissive Mixers) 5jIJI oU9*>UJ| • 
(Biconical Tapered Js j ^,^^^1 L-JLJ JL^jVl oLkSU- • 

. Transmissive) 

l>\^\ y> <LJ\ oUsSU 1-19-2 

iaJs isTLjJ^ (Quartz) jJjl ^jS^I J-^ 

oL) j - ■'^"j .<jLJ!>U 4_w^jL>Jl jlki"^! ^^j-o-js^^ ^jL™^ \ ^ ...^jS-j 
^ i>-jL>Jl (.gji^*^! cjUVl ^J>^ jL™:;^ J^^^-™! ^y*^' >j) -.hW jv-I^ 
t(36-2 Ji^l) Jlii ^yr y> JJ.> J-«-«^ J-«ji^ OW?^' 



SJUl cjUp^UJI 2-19-2 

.(37-2 
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.J»>UJI ^1 y1 ^ iUI iiUJI 37-2 JiCiJI 

SJbJ JL-j)fl oUp^U 3-19-2 

(38-2 JSLiJi) 5jU);i ^1 J>-'^ Jlp oli»:>UJl ^ ^\ 



u~;'» (E 




ijj^l ajL' kiJI oU;:^^- 38-2 JiCiJI 



iflpUJi ^ J\ 20-2 

56.5 L^:u_J jAJlJ jL-j^U vrj-^ ^ (cJUJl J-^l 
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iipUaJI ^ J,\ 39-2 JSLiJI 

SJ^ -5 (Multiplexing) aApU^^ <u^L«I (3 ^ 

.JU'VU JflPUJl 1-20-2 

aJL^I 4apUuJI 2-20-2 

^A-o.^! SjLi'yi ^Jl^^i^j .LiL^ (oljUl ^jl SVl/.) 

LiLva^l ^ 4jipL,i<JI JU>jC~-I C)\ ^ ^ Ji\ (_y)L«-j 
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4jLwsi' »^L>- jiLs^a-a jL>ij^ ^j-SLoj I *>li^ 5 j-Sv^ 

c-iJ cjUjIa^I JL-jlj I— aJL^I Jj» t (Narrow Band) JUaJl 

.>L.^U 900j 800 (^jLJ i^j^ oUjNI ^ji>Jl 

jjLa jJlJ 1300 (_gjL~j J J W I 4^ <_r^ Jl—jJ dU-LS' 

A;>-j^l prr~^ 4apl.^<JI 3-20-2 

(Wavelength Division j_<Jl J jJa 4_i^l_i_<Jl jl 

J_Ji oljLiI -^-^ Cy^y^ '■^^ j1 ° Multiplexing) 
• L^wixj <ul;;>tL^ iJl^^L Sjj-aJI 




-^j-*^^ tlr^^ 4^j-s^l ^LJ*^1 C1j*>L^j jv-iajcd c-iJljo 

J-JL^ ^1 jl Lo^ .JL^i:L->,->U ^Nlj jL^j^U JjSfl 

i^UJl c^Li.^ 2.5 jji i>iJL>c:i™<Jl ^,jLJI oLlIU jAj<.oJJ 
jvJ^^l J . (ij_iLp ^UcJ 5Li 30000 JiL^_ L. (^1) SA^I jJl 

iJi;Vi jl "^1 t^jiiJi ^ 10 ^1 i^J-jbw jwaj iJi;i ^ly 

c™J iJLlil ^ OoU-^ 80 J OoU-^ 40 ^1 L^JL^ Jvaj 
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JjU ^ ^ JLo-jcl^L j] (40-2 JJLlJl) i^j_Jl JjJaJ ojL^ 
J jv—'ioi' oUJaJl jJbcu (Dielectric Filter) 
^_g-<>-^J .(41-2 J-$L^I) (Wavelength Selective Beam Splitter) 

. (Couplers) oU jiJL ^-ipUiJl I Jia 

t(Muldex Coupler) j,— ..J^l <wi«>Ua^l o^,i^L; tj_5— Jlo 
. (Multiplexer) J (Demultiplexer) (_5iJi5' ('—'"^'j 

ol jlaJl jj-j aJls^Lsj 4jlk>c>i 4jilj 4^ j>i Jl ^jjs>l 5.5 _^xjl J l.,>?i>j 



SUljJl SjLlVI 

Uj Xi \^ 




X2 
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. oIaIj>u*^I SdXCU 4ig.^ »Afl 4A^U^ OU JoA ^ 

b yij^\ (^Jl* ^r»^ ^ t Insertion ^UJ'yi j» JuiJi ilijj 



SiiSUJl i>-j-Jl (t-r—^ JapUaJI 4-20-2 

(Point- ikaJ ikaJ JL^*>U aJII" L?- jJ oJla ol 

US' tiSL^I oljiaJl ^JliCji ^J~^ J\ JvljJi Lfril US' tto-Point) 

(Switching) JjJljJI oLJu-o ^y. *>LJlJ IjJlo L^jJ j\ 

.0 jSi iJajSlI (Routing) <u?- j:Jl j 

j» (Optical Domain) ^ j-^l JU^I ^\ L^j^LpI j» j Jjjj>=JI 
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2upUa<JI 5-20-2 

iJiA J .kJihJ'^ oli jL (Pulsed Carrier) ^_^-Js-^ JiU jj-.<waJ lyj-^' 
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(Raw j»L>Jl caJJI jj-^ jj i j^j ^l~Jl JwaiJi (_53 I'.b^N 
toULJl o^iLva:! ^ (.-LkJL^I isLjVl i-LxJO. ._AJJl ! Fiber) 

IJla j_j3 j_ji]uL~-j -(.gj -.^ Jl f-\i')l\j j_j™jJl jv->i^l J-* Lo-^;^ (_3 j-aJIj 

aJl** j -.^"^ JLaj*)^ cjLJVl A-oJajl jjjlg" JLaJ 

oLo jJl«_<JI iL>JL«_<J oj4^i iL»L:jL<Jl iU-UJi 

.0 ^ 
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AURIGA SS' j«i ^ SlAf^) ^L-j^l 5 ^'T^. *sr* tS j"*:^' '-^s^' i*^'?^ ^"■^ J'^^' 

((Europe) PLC 



^1 




^.iJU) 4^ 2-3 Ji^l 

jl «-*>Uaj AJaUt/i ^/e./s" iaJa j (wJJl (_5j-,flJl i^JJl 0 
(Optical nhj^\ j] jL-^l J^L^ ol .(2-3 J5^) j 

t^c^-i-AJi jLsJol J^Lx^ j2r° .r^^' Density) 
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a -kJLoJl jj-^ jjJl tl—^^ 1 g ■ ') i_j CjXjl,^ SiLoJl oJ^Jj 



ia^l ^ jAj> ^_a..UI 1-3 

oLi dJJJJj t<d*>y^ JJ-r*-'^ Jl^Ij Ja.«jJ (Ja-ojJl (^ib-I 

JL-jl Jj^l j» iJU oIjIjlU (^JuJl jl-aj JUffl^Vl 

40 J 7) i-AJj-f^ j-^ " J-«-^ (.5^ J'*^ cJLJVl 

o^jJaj ^ Ji (wflJlJl iJuk Ol (j» j-Ji ,_5i-<^ J .((GHz) ^ ykU^ 
t ^jJU 1300 _pJ ^ilo t^j^- JjJf (iUaj J-«-*c^ 

o II 4 o la il J (TDM) (Time - Division Multiplex) 
1550 ^>-Jl J>kJl t3Ll=-; ^ iJL.LJl (WDM) i^_^l 

.1 ji« 

pLo-™- li Ja-ojJl i jjLj ci-JJ Lw^i> jS- Ij» W a 1 3—3 J^SLlJl J g 
i_iDJl dlLJ »U?-jL>Jl ^..a../?.j| <uJa jl ^ ^1 .jL~Sol J^L^ 

Jj^l ^) Ji"^! iwJJl ^Aj<-i ^SU-^ ^lj<w=>l 0 jjLt- ^jL«j |_g^./?-Jl 

t_JJ |_jJutiJl jv.>cj>Jl jl t (__y-Ji ll fl jJ^I JJi J jwa^ 

^ t ( jJLojj^La 8 ^\ 2 |_jJl ^\ J-* ^c-^' 
. ixJl 0.3 ^ Jij i^jj jL->SCj*yi J-"L<w j_y9 ij*>l::j^l 
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iJL>«JL» dLL* 



^11 



(_iJ ^IjLi^JL^I ''-Jp 1 0 Jj-^— « 62.5 0 jJa3 ^-L^ JaLoJ 

^j"*^ <U3 «• j-^Ji (J-*~i '-^-'-^ J ^^^^ 8 ^iJ-j ^^iaJ Ja-ojJl i yi» 

J dlLJl ^ «• j-^l j» AixJl 20 y- J-i:^ t 'nr^'trt^ J 
Oj5o o! (j^^ J (Mode Field Diameter) ((Ja^l Ji^ ^r^" 

.^1 <_iJb <_iJJl (Splicing) J-s^ J aJ jUt» Jc^ jl ^j~a>j j^Vi 



jl |j-S\-«_«Jl t j_j.Ss-J LSLwo JL^.>J i_a_JJl ^.,(? VI 



Lo 
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cJJJl oUL>ol j» ^-^j • (Local Discontinuities) y Cjlpl.W.ajl 

^ yj> t ^r-o^ ^jwi.) iiJS^ (Spatial Wavelengths) 

lSV>- ^ J . (Microbending Losses) 5^ . « ll oUI jjJ^^I 

JLiiJi ..^ Jl ^LJ^U 4_oj.SL-j j5LJl 4jjjj>,^I cjUI y>J^I 

.(i_^L^I J^a-iJl jJaJl) (Macrobending Losses) ^LJl ^\ yJ^^I 

oJLlJl iJLp ijjjJJl ijjLllI oLoL> ,.^\\ ^Jj-xSL^ J^LLqJI oJu& ^JaJ-^j 

. l=Ve- (High Intensity LED) 
i.ijJL«3\ Ja^l oli uiUVl JLojii^l Jss^ iLSLl* j^j 

j-<J| J jJa (_yJj i;_jJL) ^U^jJl jL..5Ljl J-»L«-» J-aj LoJLLP 
(. ^ jJU 40 : (LEDs) (^j-aU ii^LJl i-JL^I oLoLwjJI SIl.) 

0.01 : Ja^ojJl Olj^ J t jlA jJU 3 : Ja^l oJJLxJU oIj^ j 

. (Delay Difference) ^^j^tJl oli j ^ ^I^Ij jj^"- j t _^lj 
.J.LJVI 

JjUjVi iJbcu ^aJUI 2-3 

iwJ aJ isUjVl iJbCU c-iJJl jU tJa^l (_giU^I ^-iJJL; 

.5JLp ^■^'^j (oiL*^ jjlj 60 - 50) all ^-51 

^jJCu jl ^LJ'yi '-^ j*-~-*^l L^-S'j 

ol (_5Jj 4iLsi>^/Lj t ((GHz) cjIjj^U-^ oJLp j.SLa (_gl) 
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jJaJ ^^^SLx^ (_^jL>^ L^_<>.j>ilj5- oJ Lo.5' 1 (Jljjal ^1^^ 

.Ljj^ I JlII 

UJ ols t*Ato .U-J*>^ J-4io (1)1 (^UaJI) ;>^^ oiJbcu 

1300 («-L-d (.5^ j-^ <J j-^ ''■j-^J '•^Jj^^ 62.5 'tlJ jJaJ (^J^-d 

.LkoJ 228 J-aj i ^jJU 

^J-jc^ cLLL^I ^jA^^ 

(Inter Symbol jj-o ^1 c^i-LJl I Juk ,_5-<.-~^j .,_yJLSL^I 

JaLJ'yi iJL>ti/> <_4~U iiLs^l j» JL>ij Lo t Interference) 

.sJbcu >_aJ 1—2—3 

jL^jL) 4jjljJl oj_A ^^o— -Jj .A^j^ 42 ^^^>^ ^_Lo Oj^^ 4_:>- ^j^j 
t (Axial Route) ^^jj>^\ diL~Jl j» J_^l diJL~« ^ CjUjJutJl 

50 j\ L_JJI jl ^1 G651 jvij (CCITT) 

(Interface/ i-jlijJl iiJaJl /iw-JJl ^W.^ jllp jL^*^! J-«L«-" ^^^r^ 
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Jj tiaii yJs\ SjjI^I ^yilJcj jli toj-iLa Core-Cladding) 




JL^j)U j^^">L. j_* J (Step Index Fiber - SIF) t^j-k^l jL..^Vl 
^LJJ\ iJuk i-iK ol Lo^ . (Short-Haul) 



Ij^'Vl J .^j-viJl J)SS\ ^LSL^^^I Sy&Ui 

jl tk-JiJl ^j.<w=> oLj ajI jL:;^-*^! 

oli 4j<_wiVl 4^__^ Jil j j-S^JL^ (_5^' ^j'j jr^ J^'-^' ^Lx-lJl 



153 



(Graded ^jJLLa jL,.^^! J-/oL«_«_) (_gj < i— «-J JL«_«jl^L) olj-JLJl 
jL,>^*yi J-^L«-" ^jijJ J-^-""-—^ '-^jn?^' ' 5c-^J -Index) 

(O^lj jJl. Jl Jwa. ti-jJl) ^IJiJl <_JJ ^-^1 ^1 ol 
(Linear ,_5ia:>Jl JjJLxdl ol '"^^-f— '-'i^JJ' J '^r;^^ 

.|Ji^ L-^ i^JJ Alignment) 

, ^1 




J^l.*^ ^ajw .^JUrf jL-^^l Jrfbw isLtjSlI iJUXo iSj"^, J'^~' 
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jl S^Vl Ju«L<^ ijUjSd iJULL* (^j-^l ^-aJlII 2-2-3 

jJlaJL^ <_aJ |_yi5LlJl OJL^I qA-^^ (3 ^ (^-"^l c5 
.i.-^ (T^^Jl! ^_^^j-aJI jL>X;Vl J^U>. JjJlaJ J">U- JsLjSII 
. ^2^5C«jj .ajJul?^ oLp^^.^ JLaijVl (_5Jl* IjiLS «• j-aJI -.^^^ 
t-j)./}\\ '•^H**-! jJl?JI ^, : ..r? iJl iJu_p J">Li- ^ dUi 

(Path Length) jL-^Jl J ^ is-j^ ^-JJ j.<wijj .i—JJ a-^jUJI 
f-Li) (iLjJaJl oljLs^L) ijjLLo » la. I J-4io J .^syi oljL-^l Jj<^ 

JlIP cL>JL;>c-j LajL.L^I I ■ » ■ I g ■ » ■ «- J ll '"■'I ■ ' 

.^jJCU jL»«Sol J^l*x>j JaLttJVl iJbOU twflJ (JlojOl>«l 

.Ji^j 800 JL-jl 

(Trunk Network) i~-jjJl iwijL^Jl SiLJ. oL^ ^jJl:uJI 

jAj 850 <-f^ y ^ '"^'^ ^y^*^ oL^~J> oUVl j» 
.^UJI cJ^I ^ UsU. oL 1300 

4JLsL^ oU>cjLi ^jJJLa jL™5\jl J^Lj<_o_i JsLo_)VI iJLxJLa CiS-JJl 

jL-So^^l J-^lj<-^ ^ cjI^,JcJI oJla t (Step Pattern) (_g_^Ia>Jl 

jl j-o *^jb (Sinusoidal) 1-™^- ^^-w^j ^-j-siJl jl—^ oLi i. ^Jijj.,h W 
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. (Curved Paths) L:^>^ IjL.^ dJUJu »j ..h \\ ^-y^ .\j>- 0 
t JLi/o jl_„^5vJl J^Lj<_a ci-JJ l-w!» W a a L<>_^j 5—3 J^5\_^l ^j-^j 

.JU ^j-vi" jL^Sol J^Ijw oli iaialo J^Ai- 



n1+3w 
n1+2\\ 




n1+3 



^jjla jLm^I ^J^Iam k^ffi;) ^ Olj L >i.gJI 6~3 ^J^>^ 

i_aJlJl ^j'j-* jl-<Jl f-j-^il iaiiiwJl >iJJL«xJl 
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tdBkm"' 3j 2.5 ^j^i ^j'^ ^jJU 850 (_5;>->' ^j-^^' 
1.5j 1.0 Qjij^' U-iL* ^jJU 1300 i^j_<Jl Jj-U Jl:^ L.! 
2000 jJiiJ i-j^ J™_^i 3 ^ J tdBkm"' 

.(MHz) 

LL>.P Jlj^ iJukj .<_aJlJl t_J j_jS j_jAi>«A» jL-^VI J-»L«» ji 

Sj— .oJlj .<_a-JlJl t jj_J ^L«_si3 jl I ^ i.i^L j-^Jw? 

aJjLLo cF* OLJ^II iJu^ 

i jjLa i— «-JlJ 5-™jjJI ^jj"^! jj-:^ '^-jjLLii 1-3 JjJ.>Jl j-^Jijj 
4>-j.9JI olg^j^ ji-^Ud:dlj ^JL.id.jl oLJUp 3-3 

(Corning Glass Works oL^L?-jJJ j5) ^5 ^-i c.j>^] 
cJ jJl Ul . 16 dBkm"' ^Iz y 5jJi li JL>jC_-*>U LaJ 
ol jilojj .1 dBkm"' Jil jj& j^-jsjjJl |_5 jJLv.^ jLi t^^L>Jl 
.iJbii^^fl oVUJi 0.1 dBkm"' J\ ^_f^\ J^a; 
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^j.s<3."Jl oLi&i 4-3 

<.i_^[s^j}\ J.jSLLjj t (Glass Preform) j^r-^^ 

. (Fiber Drawing) "wiJJl CyJ 

^U-j^l a;-^^ ilJipl 1-4-3 

.^3>JI jJaiJi ^(jbJL>Jl Ji^) (Metal Chlorides) SJJu«^l olJoj_^i5^l 

2^U>JI ^ 2-4-3 

^ j jJLJl— Jl JL_^ (Doping) la . .t. : " J*>U>- ^ iJLj>^ jL-^5Ljl 

(Internal Vapor jU,JL; j_^ljJl ^1 : Jn:^^^^ 
(External Vapor jLj>,^-JLj j---" J 'Deposition) 

(Axial Vapor J L^i,^_JL_; (_gjj.^>,^.«Jl t Deposition) 

. Deposition) 




(ii^5L.5U S£ j-i JJ SlJLj^) <_iJJI <_j«-. iJU* 
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jUJU JJ-\Ji\ 1-2-4-3 

.jUJU J^i-^i v^^' 




. ^UjJI jr^^ J^'-lJ' Vr- 8-3 

J»«L)t/o j^^Jaj<-J ^fj>]aji) (j j^CJl^I JLww>»S1 (3 jj>«.~^ ^ (_^^^;>ij 

lJu ^IJl:oj .^^^l^-Jl J <_Jl)I jXlJ 1600° C ^1 

(Deposition Drying ((JlJiJI j <_l;i;>tJl iJu^)) aJujJI 

. and Sintering Process) 

jUJU ^jUJl 2-2-4-3 

(9-3 JSLi) jl^L; ^ JSLlJo' 

(Mandrel) |_jjJlj<_a JL-i > j-Jl a .,^"Jlj k_JJl ^1 

oIJjjjJlSL) (Burner) iL^Jui j*-iJu j-^j -j'-^J ^ j^*^ 

i\ j_«JL (_jL.-i>Jl J-9 jJ 'miijit/o isLjJL ^jjj^ ol b .t '. LSs-Jl— Jl 
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Ji' ^ jl JUtjj . (Soot) j»U^ '-r' J-r^'"^' (_r^ 

^j-JVI iSyrHJ 'cS^J^' k_~siiJl Jljj 4jiJ*>U| cjI S.Wll 

Jj^ 'ji^J Vrr^ 




'jUJU ^yrjUJI vrr->J' ^-3 JSLiJI 



jUJL (ijji^l v?-/!' 3-2-4-3 

^J.5n-j^1 .^^-ojJl (Jj-*^ ^j-a Jjsxj tf-U^ tjli ^IjJljj .1 g ^^^5s^ 

.jUtJLj |_^jj>;l^I 1^-™-^!!! iJu^ 10-3 
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C3 



3 



jj^ ^ 1 1 1 II li t i 1 11 ^ 




.11-3 

j_jiJ ^'^j tj-*" J-i ^ ' ''^ ^< b "-^ jj .1— iJJl 
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.i_aJL!l IJloP j' 11~3 JiLtJI 

4j.o^ JiXxj (_5 ^,>=Jj 

tjla) ivfli^ o*yi^ |_j3j 280 ^ly^ ,_5?-jUJl 

^•>LiJl ^ J-s^_ (.(Light Buffer Tube clJjJl j-^-UJl dlLJl 

.^j >^ 500 Jl ^jl^l 

y t>^"^' i>*>^'j -^U^)" tSjiJi t>~~>=j" J^i 

qU~JI ^\ (Poly Tetrafoluoroethylene) jAJiii\ jjjAi 
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.(^jj^ 200 ^l^) 5_JLp 



i^lkS (?<->-l>^ isLJ^'^l ^LJ'"^! J^L^ ^ jIj^NI 



jl (Cut-ofT Wave) ^LkAj"^! i?- ^ cjI^^j y<waJl Jjli ^jiJl 




^.—j- ^U-j ilJi*)( ^jUJI v^jJI 12-3 JSLiJI 
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oiU 4iUi>^ ^Ljti ^lS'I 4^ jJa (AEG Telefunken) j.S^.:laJiJ 
(Full Length Outside J^LSJl ^^jl^l ^1 ^5-*J ' (*rH>-^' 
1^ ^1 AJuJii] 12-3 JSLiJi ^2r:^iJ • (FLOD) j\ Deposition) 

^ L^jl ^ c(J^lS:j| ^yrjl^l vr-^l) i2.>Jl oi^J Sj-Jl 
<_jiJuLi^ jL».»5ol J^L)t/o L^j^ y ' jv-j' W oJl ^L>-jJl 

.i^j.yi3^\ <waJiJl 

(_$j:j>tj i^gjJl (_g^,wa-Jl ^t-i-A^i J^iU 

.«Frit» KjjS^\j_ ^ i>w5lj iaJf Jt^^-~~^ S-^iitU 

i*j*>L<Jl (Rare-Earth Elements) SjiLJl 4^Jj<^l ^-y\J^\ Ji\ .,h' j 

0 ^^liJ ioj^l JJl>cXJ J jJl:>«^l iJui! iS .J jJl:>tL/o J-SLlj ioj^l ^_^\ 
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(1)1 JjO APy^^ij 4jLoi>iijJ ^L>-jJl jv-J ;j-"J ' J-'^ ^j-^ Oi-b>c>s 

J-' ^ ^J^J .Oj^bJl 4^J.^-oJl l_jlJ-xJL) ^ J-^J ^^jjl *lJ-o-P 



aj-uji ^"iUSfL i**iiJI tiUSfl 3-4-3 

cjLo-jr .,(^ a ^ ^^^L_j| JuSLij ^LJ"^! (J^o-'"---*~d 
.(Fiber Lasers) i^wi-JJl ol j^^^JJl j (Fiber Amplifiers) ^LJ^^I 

UIp .(Doping) Ja~l:dl jl ^ci*j<-; iJJj<^l ^M^^yL jvjJslJI 



o 



IJJLmJI ^S'SII wi-UI 



O 




SJJbw i<,jJj^ oUl 13-3 JiCill 
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(al- ^[^\) ..IkiJl ^ 4-4-3 

.14-3 J^l ^ ylt 
Ji-li oUSlI S^UI oL5l.)fL j (15-3 JiLiJi) (,.^1 

JLxj jI^^VI aJLo^ J-vg.«J i-jLi-ljJl JuJLojJI Cj\>C^ 

.(—.^fc^JI ^i^wU^ ^ j ^ »" J ^iirtll AjjJb "^j^^^ iSj^. 14—3 J-^-^l 





.i_j^~JU oli Sslii !ilJi_ 15-3 JiwJI 

iiLi-."iUl ii^^l oUVl O^l^" 5-3 
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.iJUJl Sjl^l 

^^i) 'AjjLa 85j (-167" F ^\) c-s«J 55 ^j-; ^jl Sjl 

Sjl i>-jj (J-»^ Sjjli i_SLx->t>Ul 5j_,-^I ijUVl ilsj .(c-jLjJ 185 
.(iiii Jil) cJ jJl jVf^ Sjr'" (^W' j¥ 212 (^1) ijl^ 100 UjlJLio 



S . oLlaJoj iJL«^ jL-J^I J-^Lj"-^ oli (Polymethylmethcrylate) 

.^jj2Jl>^l^ jL.v>Sol ^J^Ljoj oli "Wli"- AsLiji ^.a.,!^' 
^^-j-vflj ^ jjl ^jib>E,^ ^__jL-wa__j /fc~ul>E,^ 3—3 J__jJj>- 
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^-jJ_va_oJl (_gj .,r^ . \\ 1— i-JJl j_j-S * j-viJl jL~^jJ Cj|j_wa 

^^'il .^4.11 ^_jJlp Js>L«>JI ^j-o-vij U I JLlP |JL>- a.lg'i (J-i 

.(3-3 J jJL;jJI) 



oLJSII iil^l iail^l oLLaJI Cjir^ 

t (Deflecting Diameter) ojL^Jl jlaSllj ^^iai Aj^y-,iLJl 

J la S II Lol .0*>L-^ jjJl) Jj-vs (^1 J J) •>- jji ^-i^' j-J"^ 

'*.f-:>- jj jl dlLJl ^^iaiJlJ qj-o-^^I ^iVl JL>Jl j^S OjUJi 
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oU—JJ ^.—LuJIj it^_jiJI oU'VI iJbcuJI ijj-A^'i tiJJI iiJLL- i-ij 16-3 JiLiJI 
400 U j jju. 30 t/^J*^' ^ ^ J^^ 
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JjliJI ^ ^J^\ A^jli* 1-6-3 

^ cj\/yu^\ oJiA jvJ*>l:o <_s^j -(16-3 J^SLiJl) ^^Ui"^ ^j-*^ j-^Ls- 
oJlsi jU tj-:^! jLoj<JL^*>0 iLliJl cjMjLSJJ L^LjuJI oLLkuJl 
.JujL 250 ^A-j JLi ivajli iajLLo LfjjJ sl^^iJl iS^>Lx'yi 

iUaJl 2-6-3 

(Polythene, Ultraviolet Cross-Linked 4_;.j>,^v.^wJl J j-^ 4-j<— iVi 
oJl^jj) LaJI^j y jj-^j t ^ g ^. .t t5^r^l y t Acrylate) 
-3 J^SLlJl) (Coaxial Cable) jj>^\ A^c^ dlL- J^o^ J^*^ 
Ji-li - 17-3 JSLiJi) ^USJI ^ j\ (1 - 17 




J >JI ^1 (1) 
aUaJI i^j^l ^1 tiUL. j;; 17-3 JSLiJI 
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Cf^ Oji; cJ_J JS^ tLf^ ^ ^UVl 



- ^ I / 
t 



JUl 



125 0 jiai ^^uoj 



62.5 »>; ^ 



^iJUl dlL- i.-S' jj Jll. 18-3 JSLiJI 

i^' <^J-! V-^ y Cy ^W^'^' cJliJ jvJ 

.j?-lj>Jl ■jJ'^lj ^U"^! <_s^L^l ilr^^ (Polyisobutylen) 

J I t^|^->c^ J I tjLp) (Thixotropic Filling) Sj-l>Jl JLpL~jj 

ij^ji 70 ^\ ^j-i 30- ^jl |_jjJl Sjl j.>Jl oL^ji 
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^ 15 jiJiJ jl (Buffer Tube) iLvaJl ^^^'^l ^S'L-- jl 

1.4 jl 

oiL« |_5l jl) ^j_J_ol si JljJLj<_i kdU-^l c-i-Lx-ij 

^juJ 'Wi yC J*>li^ L™j Uiiiwi (Coefficient of Expansion) 
cjL>ilJls iS'!>L^'yi |^_si>j-j ^^o_™j L« t ojI jJ>cJI oL^ji (^--^U 
J \s ' oU-cJoaJl ojj& 1 g . ->i-^ iJLSlo^j jljJ.>cJl oIJjJ-ojJI 

.18-3 J5LiJl ^ jjt: AjjidJ j^iS j-A^ 

O^lSai ^ ^1 7-3 

: o*>LS^I (v^U^ jj» J ^jj^ 

jiiUJl JUaJI J-IS" 1-7-3 

if- J '• .,!-> " (JjJj>c^l ^ j-JVI) jI jv-So-t^l JLvaJl Cj*>L>S' oJ 
JjLj<Jl iSj^ j-oJl 4jj-«jl]I J '■ p J 4JjJL>c_« 5 oiLv' iw~oLjl 
jv.j>,^j>Jl o^,_Jw J .^JLx-oJl jl ^JLj<_oJI (Dielectric) 
^ "^Lo-xjL-^l ^jJ"^! ^^1 L^J Vt^S .L™J iiiSla ^rc^j t iJgjj ij 
.(Data Communication) ioLJl o*^Lvai*^l 
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^ ^1 y^Vl 2-7-3 

(19-3 JSCiJl) (tij^^l v^S/l jl) ^ ^1 VJ^'"^' Jh^ 'jl 

t (Central Loose Buffer Tube) jJ-j J^L^ ^ j-^i 

.(l-^^lj *>VjIS' ..^j -Aj^Ij c_ aJj<j ^j-o-vi Lvaj<-i 1 ^ .,(? <«-i ^ k_~uU'yi 





lllllS ' 





.(Brand- Rex xljj iS'j^ ji-j ^jJi ^ 19-3 JS^I 



^1 Jjir 3-7-3 

Jlp "ojili jJ -bili-l (20-3 JiCjJl) JoliGl IJ^J ji 
iijjw? (_53 cj*>1)LS^I ^^y-^' '-^ ilSLLa jro^j -^y^l -i-^ 
. (Junction Points) J-^ isUj JC^ iilS' JjU::^ 
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J.x>j>J hiy>s- oU><J3 li y> \j~a^ 0%LSlll aJta (_^Jl! j| 



^^^1 ciJUl JjI^" oI >S 8-3 

.(Fiber Bundles) oUVl oj-* ,_y>-~jj tJL>-lj JL-j^ j^-^i^^ 

iijjJaJ S_^LL» iajjJaj oLp j-<>.:>t» (j-o-vS" cJLJVl O^-^V^J 

(Multipair Copper Cables) ^1 jjVl ojJijcu 2L^U«JI o*AjIS^I 
illlo! 4-3 J jJl>JI 0>L aJ <_iJ Ji' 0^ tciU'Vl 

.(1)1 jJVl ^IJl>«1^L oUbU 0 _^jC-,a.JI yijj <JlS 



c^^jSII jst^ 1—8—3 

(Pilot Tube) J^jJl VJ-h'*^' '^1 • (Pilot Directional) 

Joisai 9-3 

JL>Jl Jl ^UVl cj*>LiIS' s-Lxj jv-^o-rfij ^1 jls i_a)j;>o 

\AiJ>^\ 22-3 JSLiJij 21-3 JiCjJl t >-! ^^L^ ^ 
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aamJI Ja^ iSj^, '"■^ 21—3 J>^^1 





0 ^^—S* Ax-a G iSj^. ^r^^'ii 22-3 J^^l 

j^^IjlI i_3*>Uj j-A^I ij-* -!»^^>^ J_p- 

.(23-3 JS:-UI) i^lj iiLJlSLJl jl^S/l y> i._^lkJl ^.U^l 
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- JUljj iiji IaSU) oUVi j~£ >^iJI t_>_^! Jli. 23-3 JS^I 

(4.^1 jl) lu^Sfl o%l53l 10-3 

: l^j 



^jUJl ^^Sfl JjIS" 1-10-3 

















.36 J! 2 ^ : ^US'l 










.ji'jj 1000 J^r* 


















S_Jl jj .SUM olJiAjl 


J! 20 °C ^ 

.60°C 

|JL. 100 : ^1 jJNI _;lJ ..i,,^'. 










lEC 708-1 :.UJ JjU 








jjiji Lg—j ji ^1 


^ jjjj 1000 iJii-iJl 










50 X 50 j_^LJ oli j^'U,^ 
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i«UJl e-oUSlI O^IS" 2-10-3 





wLi^^ 










.36 JJ 2 ^ : jUVl jJif- 










^j.; 1000 




















(^L.) -20 °C ^ : 










.60°C J! 










.pl. 100 :»l>J^I ^ ..i,,^; 










lEC 708-1 -..US JjU 










^ 1000 :J2i-aJI 


(LSHF) 








50 X 50 ^Ls oli ^IL^ 





















^UJI 3-10-3 















.36 J! 2 ^ :^UVl jJp 








^■jj 2000 :v_^ — !l 




















J!-20°C^ 










.(^L,) 60°C 










jvL. 100 : A jJNI ^ i-i,^'. 










lEC 708-1 :»U] J> 










_^ ^-jJ 1000 










50 X 50 jjLS oli j^'li^ 


(LSHF) 
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<.UJI 4-10-3 

t JoLSJl Jj-li JUlJ*^l ^y> frLjl ^^loJ j! iv'U^ jli^L oU 

.(24-3 JiCUl) Ui! 




(ii^Vl UaiV ^jjS 45'j-i ioJlS) jUj 
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;y AjU^I 5-10-3 

^ Cj*>LLSvJI oJlA ^j5\^j .4ji^|jJl CjIJLjJLojJI ol;>x3j Ajj^I 

^ oiLa J '. .,1? J A^\j ol j^^J (^•^^■'^ -i J*^*^ 

.(25-3 JSLiJi) (Polyamid) JUol 




(iJ!5L»Vl i«lajV XaMs) i\tk\S aljJLl ^jUo 



. (Potential Equalization) ki_x^^\ 4JiL>tJl 
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4jjJL>c^ ^LJI 'L^L^-j ^jLivS 4_oJb<.oJl ^^JJ--'-^^ ^j-o 

^ 0 ^-^^ ij-owii L<>.5' I (U^l AjjiJi j-^s^ J'*^ J'*^ '-'^ L^l^^Li) 
j>ai^:L™<Jl LiLx~-*>LJl ^ jJl j-a j) (Polyamide) JL^I jJl oiU 

^JbtJI ^JxJI 6-10-3 

^jjJl ^jJ JLjCL^L dUij i,|_jiJlJl JjI^^ (^^l ^j-*^ 



(^^^iUl |_^Jl»xJI Jaj^l Ji» AJJljtJl 

.(26-3 JiCUl) 




>W JAj>bU j^-W 
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.ojill J>J JbJ>j 4iUi>^ ^Jjtjl iajj-iJi C~>J t.y'^l-i i_3!Ap Jli^i} 

c^IlJI c^^lS" 7-10-3 

.(27-3 JSClJl) .iJ-^ 

(Gel-Filled Polyester j^*>L:>JLj t- jJu_«Jl ^^x™J j-Jl jj> j-Jl 
^.^US/I cJuk ^ VJ-^*^ 12 J_s^_ Lo Jji^ .Tube) 

j_Jl-JI i^j-Jl S-sLo c.s-'^'-^' ^^UJl j?<-w24j .*LJl J jJ^jlI 
.(_gj.i<Jl jjJuLjJl (^-va-i j_^j1j>JI ^*>liJl Li I t (Polyethylene) 

i/ojLLo oLwoj^ j2;JlJ| ^^^I oiLoj OjJuljJl ^^j^ o"^ S-jl~«-^jji~Jlj 
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^ ^1 c^UlSCoJ 11-3 

■X.^->Ji\ Xj>j\Ju> ojjLs Sjj-A-Ji *_sLJVl o*>LL5' j! L>_) 

^ JbJL>^L IJla j) ^ 1000 L^Uj'jI J-Ai JlS jiLi 
L^j^vsj jliloVb 'o\ US' .(^1 . . .jvJrl:-Jlj JjijJaJl SiJucx j^L^I 
(Planar ajjJL^^I Oji jJl Ju> jl (Cable Trays) i]*>L-l aL.U- 
iSUaJl Ja jJaj>- ^ jl t^yLJl '•'j-f'l JJ^aJ jl jl t Shelves) 

4- JljJ>jJLj/Vl 4 o b ;Sfl «^LJl cu^' j! 1 4_jL^,_g_SDl 

.(Oceanographic Systems 

tJiflS iijJl 0">Lli^l 4»jLiU«^l Aij^l 

oU tlJi* Lojj y iC, js^^ ^c,^^\ tilLJl Jj 

AiJu A-oJij! ^ J jJaJl S^_^^lll i3*>L-^ll ^>.j.^uJ LoljLi^l (3 ^1 

5- xJIjj jjJLjtj J~>«Jl lj-* J-s^ J r^-' ■ ("Auxiliary Rope) JlpL^^ 
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i J.O-P j_yjL£> JJai isLs-iJ Oji ^ iiUaJl Js J Ig-W ^ L^->^-> 

t^I Jlp ti^^l UlA}] oI L-;j .(28-3 JiLiJi) ^L^^l 

. (Inductive Interference) 
^ iJujJ i^Llx. iu^,,AJl oUVl o'AjLS' ^ ol 

SiUaJl jJai- oL^<-J> ^ ^ il*>L*l jl t Jaii (Phase Conductors) 






(David Scott o ^ Aib 
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JUxL-*i(l Jlp 1-11-3 

4^U>tjJl o*>LjL5L1I k_™rf2-o ^Jlo-p i^ji 4^JLk:L™<Jl (J jj 

^1 *y oUSlI o^LLi" JL.-^! jl UJ" .^.^v^l 

iij-^aJl ojLi^l jLiuxlj jL>.j^ ia-LstX-™^! olJ.^(^l j»_lS\x;— 3 t^j«^UJlj ^'j^' 

.(C twdJJl lIJlL^ 
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j-,iJl jJUa^ 1-4 

(Electroptical ij ^-liDVl LSI la II JJU ,_j_<._«^) . II 

.^_pJoJLj iJQj ^1 lJ>\^j.^^\ iiLkJl JjjjxJL) Transducers) 
: (_sJj-viJl jJl,^I iJufJ aJIiJI oLikuJlj 

(Switching) JjJl^ SjJiS • 

. (Monochromatic) j ^1 «• ^ • 

•jia jjU 1600j 800 ^jl i:^ jj> ijl (J-«-«j (1)1 • 
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4-J yio CjL>- y ^\ 4SUaJl Jjj5*J 2-4 

A_^L-Vl (Optical Transmitter) ^c,j.^\ ^1 io^^ 
(Modulated) 

oU tojLiVl oJuk aa-Js jL>j:pVLjj .(_5^,-AJi ^^^^^ S^j}' 

IX>- j\ t (On/Off Modulation) ^tJLaJlj jJlJJI ^ ^^^-.o-a^JL 

(Two L«_™^ ^j_jjJ_;>«^ ij-H W-r?^ J— A-!' 

jjJl^J LJLj Lo-^j 1-4 J-SLiJl j-gJajj .Predetermined Levels) 

«• j-aU t,L»pUl j^Lill j»L«waJl J-s^ j» (j^j -.^ ' — 

.^^jjJJl ^_^"l:iJl j! (Light Emitting Diode - LED) 

^ > J U tlwpLJl ^L^l j>LwaJl ij<^l ol ^ ^ j]\ J 
j^^l ^Ijl><l1--I Jlip *>\.<>j;>^ I jJai" iSLa jl tjLJNl ^^^^ j.,h' 
^ij t JbJl ^UJ)/! ^Ul ^'biJl (»Lw2Jl jl 

j'^j SJj>Jl iJLp ^ j^jJwa^l jjj-i^ J J .,(^ ll 

J*>y>- jj^^i iiUaJL <Jj_sf j-oJl ^A^l iwi-JJl jl c ^ J 1 1 jJLva-oJl 
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4i 



I ^y_y>^ OS-US' ix-Lo iSUs oli 0 jl 



• ijLxj^l ojLi| W .... I ^•j^ ..(^li jiLiJl ojili O ^^5sj (1)1 * 

I^jL Ails' 0 jl • 

i.l^Lll j»L«waJl ^^j/gjl .,>■?•>• ^j-j (3 jill 1—4 JjJL>Jl b^j 
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LED d^Ul J\:^\ ^U^l 3-4 

L^jJj 'L.La L^I Lojj 1 4JLo<^ i:^jjJ o*>Lt-l ojj^JLoJl CjLJJaJLoJl 

ii' 1^.^™^) A ..h i -^^JL>i (Breakdown Voltage) jl . g ■! jj 
iJLp JL4JI dJijuJ I4JI ^/l tj»^UJl a^;>cJj j ^ 





(LED) ipUl jbUI (.LwJI 
































^1 








(GHz) >i 


(MHz) jsi 


V-b^l SLkJI 


J>i 






>' 












j:>JU 1550j 1310 


I3i0j 850 
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Uoip J~-y t (PN-Semiconductors) _ j» cj*>Iv5j» 

Juvs J jvJj Ujl^ t^l) (Forward Bias) ^y^L^I jW^' t/^ 
^L.S[| jL>J^;i jl .(n iJLJl il^L; ^.jlkJJ ^^JlJI ^ >Jl 

.4_Lv» jJl ^ iij>,^-lJl Cj*>LiL^ iilLS' (Depletion Region) > j .p \ 
t » j../?Jl ilo<-j U t cjUj^,::5J^Ij (Holes) cjLpI^I ^^^oJ^^j 

LJlJs 4Jlv?jJI JLlp (Recombination) jj>Jl OjjJlSCJ^I iL>tjl o^LpI 

i^j-^ CUpUI (»UwaJl jU tdJUl! 

cljLx-j*yL ''■J'-o-^ «• J-^ 4iUaJl J^p^ t l-L>- 

. (Spontaneous Emission) ^Lildl 







■y/////////////y 






II III II ' 


M 1 III 



4JU<9jJ1 ^^UfcU LED ^ .aU ^t^Ut ^Uill ^ J. JUJi JU^bJ J j 2-4 JXiJI 



JU^ jjt U5 (Not in Phase) i>j^ oU- j : ^Ji^^U 

. (Coherent Light) l^-*w4j ii>- oU- j^l Jajl_^ <• j-^ <bl «• j-^l 
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4j.o^ 4j>c^ Cj*>L^ oL»il ^ jJS ^ 4j>obJl ^iUaJl i.lo<-jj 

ilj^l j^;^ J -ojlj-:^ (.^^ (Recomination) Jsl^Jj"^! S^LpI 

iills ^jUj 1 1 j_AJJ 'dpLJl ioLiJi oLaLo ^ 4_aJL>c:L™<Jl 

t-y-a^ vi^Ul j»LwaJl .p' |_j3 iaJjicjUv^l ilj^l o| 

jji^jiJlj t(In) ^jjJl;)!Ij (.(Ga) ^jJUJlj t(Al) j»_^jJVl Ji«) 

5ij<-Jw<JI i^j^l J jJa ^ jjjp i,((As) ^^JjjJlj (P) 

5ipL]| j»jJLiJl JL_i«Jjj oLoLw' ^"i^ .a>oL!I AiLkJl 

Qjl ^ S^j^ Jl jJal cljUJ'yi qIjjj (Band Gap) 

_^IJ 900 - 750 

f- ^^jjU 650 J jlgi Ljju (GaAsP ijjj-i^oiJl 

1550 J 1300 

(InGaAsP) 
1550 <J _y 

^jUj jl jji ^ (Recombine) 
(Auger __^Lxj" oysUaJl >-^^j^r^l ^ L^^U^ 

cj*>Iv?j^I oLj.V jL~SoI Jw«1j<^ U5 t Effect) 

. (Semiconductor/Air Interface) cj''%^ 
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(3-4 JSLiJl) k.....J] ^yMS cupUl ^^1:^1 ^\^\ y 

tl^Ul ^Ij^l ("UwaJl ^ J:j[j^^\ J_ jl Jij^l ^J>j^\J^\ 

jl |_g j-j^Vl oL-S^^ j-S^ '-^^ .(Burrus Diode ^^^jj^aJl ^1^1 
* J) U tl^LJl ^LlIJI jsLo-s^zJl isU^ tloi-Jo «i j-viJl Jj<->cj 
L^jl t isUs '-^^c^ "-j^ -j^ y ^^|j<-^ J'^^ 

.^^j-^l > j-,iU tl^Ul ^LxiJl jaUwaJl |j~«waj 
(Radiative ^Aj<_ipAJ iU>jNl o^LpI ia^ jl L>jj 

4^ ij<^l 0 J t y jJU SJLp |_^Jlp JjJj M Recombination) 

^j-o o-Lx-i ojj ->i-a «■ j_sAJJ lL^LJI ^^LlLJI j»Lo_va_U 4_JL_<>_sAjl] I 

1 ^ '. . o .,(?" oli t oLaLo ..(^ \\ i_5^ ' ^'^y y\Jx^^\ 

^ 0j--5sJl 'U.o.SvJij a->iLJL<Jl j iJLxi ^ «• J U i.1^LJI ^Li]| 
. (Inherent Chromatic Dispersion) j^lS^I ^jJ'Jl c-i^l 

^^JwzJl jWall jl ^ ^j^,.vaJl ^UVl ioJaJl * yAiS tl^lj (^yl^ 

jl .jZ^ jJU 40 ^-Lj (Spectral Width) ^__y>-^ ^jj^j J I 

100 j_jJj Ji'^l ^ ^■'^ (■ j^JiXi tl^Ul ^l-^l j»Lw2-iJ 

Jslj j^s~o 50 |_^l cjLJJl J>j^l-> 4j_^ ^ I iillsj ^Li-^ 

: J>S\ ol>Jl j^wiij . (50 AtW) 



195 



(. 1? \\ jv—o-vaJl 



Cj.UkJJ Ja™Jl ^\^\ • 
.4JUJI Si j^l • 




. (LasIRvis iuJiSj) «• JipUl SJbiJI oUU-aJI j^"^ 3-4 JXiJI 

tl^Ul t^LlJl j^L-vaJJ iJUJl ol3~Jlj ol ^ 

J--- ^1 ^U.,^ il (1)1 VI t (Aging) j~ajc]\ J ojl ^pJl JLoJJtJ 
. (LED) »l " -.^ II ^.o j aSI ]ajii j;;;>ij j L~«J 4k. ...t 



^Ul J\:^\ ^U^l j^va^- 1-3-4 

cjI * J U 'lLpLJI 4-jLiJl cjLjLo ll c-jlS 
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j>JLk:L™j : (Liquid-Phase-Epitaxi) S j g ..o ^^J^-aj cJ\jlAs • 
j»|jL>tL:L-xl JL^ ^ ^j-^ 800 |_jJ^ J ") 0JUJL.1JI ojl ^,^>Jl 

: (Vapour-Phase-Epitaxi) ^jjLk-Jl j_jJL;iJl j.x>jJl ii^ • 
jjj>«_».^ oJ_^j ^jg ■«! ojjJlJI j_s^Llp 'LAjjJaJl oJLa Jj-*-^ 

. (Epitaxially) 1; jji; _y>j 

(Molecular- iJlj-aj i-^jj>- i^j^ aJs^Ijj (^jj-L • 
(_5jjJlJI o^L/o oiLJl J-i^ : Beam-Epitaxi) 

, 0 J 5 j J^J ^— jS-Jjc] ^^^^^^*A J J.*,^ ^2;^ (J*^*^ 

5»pUI ajbiJI oULwaJI ^ ^! 4-4 
SiUll y> SipUl SJl^l 1-4-4 

i_gJUi i-Jij^ljJl (P-N Junction) iJLJl _ iLs^ j-LJ Oj-S^ 

ij^jUkJl 4 aW; <J| (_gJL] t4jiLS^I oliUaJl ^^.Ajii^ 

^IjiJl x^r>^\ ■J al?'. " J ^.W:..." ^/ L^l d-Uij tljS^ liwi 

jJl |_^Jlp jUJI ^ aW; oJJ 4iil (Higher Barrier Potential) 

4-4 J g bjj . (Inner Forward Bias Junction) aJlI^IjJI 

. (Edge Emitting Diode) iiUJi j>i <■ ^^jA} ^_^\^\ j»LwaJl 
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Hill jji.iS^! 




P - InP 



P - InP 



aiUJI Pjjiii ki^UI ^UlJI ^U-^l ij;; 4-4 JSLiJI 
jLliJ'yi (Electrode) ij^^:i5UVl 2LlJ (j^^r*-" -"^^ 

30 ^LJI SjilJ iiUJl illoLJl iLiLiJi 

.J9I J 5 jilJ ^1 ^jJiiS ^ioUl iJbiJl 

^LvaJLal LfJL^i ^-S^-;-o-~- (Active Region) 4 W .tlJ 

^Lx-iNl ^r;^^ 5iL>Jl ^L3<-il dUJlS' L^jaJ j t^j,ijij^ 

(J J ,,o->^\ j^LllLj t i_aJLl>c^ iiUa Jj .,^->iJl 'iLs^jJl L^-^ 
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juji ois AipUi yidi oULwaJi 2-4-4 

iLiljJl (■ j-,AiJ ^IpLJI ^-jLiJl oLiU-vaJl c\ ^ ^ ji\ 
oLi~-kiiJ i-^Ljj ( jJlJ 900) 4_J e-\ ^,.^>.j>Jl 4 S <Jl (jLkj 
>l ^,.«j>Jl ix-iS/l iik-o ^ J.^ ^1 iJij'Vl jl "^1 tik™Jl 

C-olJ<~o oJLp j,.JCJ (JLxjJ ijjj<>s ^j-^lj i_5^ Sjili ciJaJl 
oUL^a LJLlII ^ c^Li-^ 100 jlS\ j_jJj oJL^I jJl 4_JLl]| 
oLoLowaJl jj -^Ij ^^Sv<Jl ^j-j j\ jvlS 20j 15 ^j-j 4lv5li 
Jlp ^Ij ' Jl^l oli -^^viJi] ^Ul ^'Llll 

"o^US" oli L^V <. jSL^ jJU 1300j 850 JjJi. 

j_yiJl cjIj_woJI dUij t5-JL«> (Quantum Efficiency) 

(quantum of 1^ JS^ oUjj:5GNl jAp ^ S^U^ oj : 4Ji^t>U 

. Light) 



"Ui Oj-^ !=• j-A-U ti^L |»L<>— . o ..^ " J*>li>- jj. 

(Low Thermal Resistance) i-^iki^ ajjI js>- ojU>i AiaiUwJl 

SipUl J iJL^I |. ^UJI JLjA-J jj cjULw? 3-4-4 

jL-^s:^ 4000 ^y. Jil) UJiiJl (Dislocation Density) ^JjJl Wilis' 
(N-Doped Substrate Wafer) Li-. Ja-iJ^I 5^ ^1 ^Ig.J 
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(Diffusion jLiJuMi ^^uJ y>\>^ (P) ^aW; Jl J-*j<^ j 

oUj-lJl ^2^^ (P-N) JlwaJ^^l jl US' Mask) 

(Silicon j jJLJl^I cjI ^lJ 4 S . W . (Final P-Surfuce) |_pl.4jJl 
i>- J jJa (^^WdJ .,j>'LSo<j*>VJ 4j<Jl_a 4.LJs ,_5-*j Nitrate) 

900 ^1 y~ JbJ^^L 4_jLiJl oULwaJl jj-^ IJI4J ^jr~^\ 

iw-^-xlj^j .Ljj^ y^ jjU 40 4 . a. Wll "bi.™]! Lalj jjlj 

|»Lo!>U 3L:>ci^l jLjJI (Radiant Power) iiLkJl 

.(^1 100 jLj Xs- 120 5iU>) 

jjt (■ J .,h U ilpLJl LjLiII oLoLwaJl ^ ^j-^' (^^-<Jl ^ 50 

.ipL- 10^ Jl 




4-Jll!l ^ C^Li.^ 5 ^1 y>- J> ..r^j JL--j| Jjj^_^ iw^ljLa J *,h U 
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^jJUJI JL^wjj /^jjittJSfl ^^^^ "Sj^^jj c»L«U^ 4-4-4 
i>-j^ JLp ^.j-aU SipUl UUiJI ULp (AlGaAs/GaAs) 

830 

^ ykUaJl tfrj-^ AloUl i-jLiJi oLoU_^l ^ iJuk 

^ ^ jJLf^ Ji~>tJjj 0UJ9 j» iiluJ^ ^ jJl t6-4 JiLlJl 
jJlLo jLlxjl ^i<J ^Jb jlj^tj) ial::?^ . « la" oUji^^ j a5^L>-^ ol i 

. (Upside-Down Configuration) j_j«X«Jl JjJlxJL SjU iJia ^jtjj 
(Gold ^ 5* jJIj c/^' ^LwaJl ^-s^jj CyJ 

jL-^ i_yJLf^ 0 j-S^IJl^ iJUj |_yJLf^ a.<>.:>Jlo j Heatsink) 

j_^^aJLa; (J .iJjU iaJs j (Conductor Track) ^_^\]i> Jjj^ 
t(P-Contact) 2L^j_<>Jl j_^L>-iJl iJa_aJ ^-^j-j ojl^^^^Jl LojLLoJl 

.hJy>Jl\ AJ> j}[J\ o ^ (P-N) 



jJi^ olj 4JL> ^ka ^ 




i.l«pUI ^^UJI JL^fcJjj l^ j . c .ityi\ xJ^yj ^U-^ 6-4 JiC_^l 
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jS J-J-C^jj ^^^liJs> ^ J^s^uJ'yi jj-a 0^_,~5\Jl 'U.o^l ^^j.o_^J 

oLc-l jiJij '^L'j 'U^kS' ^ _}>=-=^ »uja:L» ^ j.u.<JVl 

.ik-iUl iaJalJl Ji^Jj Ol oUj ^~«JJ SiUaJl ioj^ ^ 

5i (Quantum Efficiency) jv-SLJl Si^LLS' j_q.jlj<_; 
4^jJJLj ^ 1? .tbJl ilJaJl |»_a<Ja:Jl ,_5i-*^ t iiii oIjjJlJI 

^ 2 xio'** j-^" ^1^_>^J ' 890j 800 

jlSl^^Lj .Lj^ iJlj 15 j-XS; ojLiI (Rise Time) 

. (AlGaAs) ^ ^ xS^jj oliJa JLo-xjl^L 4j<-L<JI 
IJl* -l-^ (J-^J i_P^J *L»iJ<j j»UwaJl c-ilAj jj-^j 

.J^ jjU 45 jXkl A-Jl^ y> j»Lw2-il 

i^ji ilijJ LaJUL^ (Emission Peak) <L>Lx^^\ 5jji ^^-j-i-:^ 

(j-^ ^jl^^ Jjj<_<>_l J jjs'yi 'l-^ Jl jjs'yi oL>cjL ^IJjJ I 5jl ^_^>cJl 

A^L~a .(Kelvin) jiK i?- JS^ ^ 0.4 0.3 

j_pLi]| jsLwiJi (_g-xJ jLi t (P-Contact Area) i^j^l ^UjJI ikij 
4>jj*>l]| ^^jiJlj . 5 (^jL-J (Series Resistance) 4l™L.Oi 4>jjli» 
cJy 1.9 j_5A (100 mA) ^J}^ 100 (.gjLJ j^e Jj-rfa>JLJ 

4 (_sJl_^ ^^^^ t^-^ -^-^ j-^' cs^ Jj-^a>Jl J4~JI 

. ( 4^ U 

i^rj^ 0.4j 0.3 



202 



0. 



j_5Jlp J-qJoG) (100 mA) 100 o jIjlI^ ^ii-j (Current) 

ji i— iJJl (_53 isljj ^^SLa 60 LajI-LLi ^Jj-vaj isUs jlkj U t(5jl 
iwJ o^Lv^ L^-^ ^W''^' (_?^ -^'jjj^^ 700j t ^jJjLa J^Ij<-« 
JL>c_ojj j»L<wa-J ^ ^jjujl j-ojJl J^vajj •J'^J j^-^ 100 (_5jL™j 

^Lp ^j-aI! cl^LJl ^^'LiJl c_^UJl -V^Hjj /f^c^'"^' C^L^ 

(Quantum i_« jjj j"lJjiii--.Lj i«:w2-Jl ijjjJJl i-SbiJl oUU-^l o} : 

j> jJLp JL-jii-JjJ j_o iJb oL2_kj iJaLa^ j>_^JLjVl j> j^L^ j-" Wells) 

.^_^U 960j 900 j^jl Jljil JLkJ ^jwiJl 

800 ^j-j i:>- j-a ^Uaj ^ dJLaLjJl AjxJ-iJl ^ j.j^'yi ^ jJLp J_»j^jj oljj_J ^jj? 

iJUJJI j;^^ ^r^jJ-ij. ^ iS^^J ^J^^^^ ^UzJuMl 2;j'LJI JiiJU .^JU^^U 870j 

(Catastrophic Optical i_jjLSCJl Sj^-aJI jlj-^bU jJl !l Jj t Jiii 

4 S W •. -JJ ^ y_Xiy\ oiU J •j'-S-?^ ^-.J-^l jcJa_Jl Jjj- Damage COD) 

jjj |_^U2:L«'yi JUaJ 2^JLj- j-<Jl J (Active Region) ik-iUl 

(Stripe Contact) ^UJ -lajj-i i^i lijjJ c^*-^ ("l-w jiU^I .^jJ\J^\ 

J J ^j-a (jJUJl JL>-1j JpIj -^J^ iiUaj j^*^ 



^ jJl^ JL>fcJjj 1^ ^ y li^ a ji^U (_yUJ 5-4-4 

jis^U 1300 

S^UiUl li ^_^viiJ ^LJI ^^^LiJl ^LwjJl 7-4 

Jl.^^— jjj "^-^ 4 o « la J AiJs >.LI~Ji .LajL»<i I g ' LLoJ-So 
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mwmmm 




Sj^j ^L5r^y jJi->) i_JLJI 



,1 f UijlL 



I |j>iU>jJl ^WS'.l 4j_Jj 4>ijL5>s ^j^o-vij J^L?^ iJia J.«_>tjj 

^1 ^la ... II Oj^j t (Silicon Nitrate) j jJCJl^JI oI 
J-L^ ii^U- Jl^_^ V IJJ t ^jJU 1300 ^ J-* (.5^^ ULaJi 

ijyi llr^j * J) U 'CLt-Ul ioLlJl oLaUt 1| l-^*-^ jj 

(Fall Time) i-AJ JJ^^ tyjj v'-^ j-"^ ^ us^'j^ ^c--^ 5jLi| 
34 ojJLi jL»>ijJ Jj-x-oJ I ^ Lj«->ilj La t 4_jLjjj1_) 18 ^\ ^^^-^ 

3 ojLi)Jl Ji>Jj j-^j -^cjliJl ^'-^r^ 
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^. W 111 tjj^j .jv_o<Jilll (_g jJlwi oiLj J*>li^ k^ij (^^LsJl ^ 
j-o^ Jjjoj Ol t(oJb^lj ojl ^ 0.7 |_jJljj>tj 

^^Jj^l 6-4-4 

.4_jL_<>_i5\JI j^Uj<JJ JjJj>cJI <i~v^L>cJlj ililiJl 

i^jLLij iS'jj>Jl j:SS^\ SjJi Jj^ L^i^i A^-L-"^! i-^sUkjj 

oIjIjlU ajjjJJI AjLiJl oLoL-^l jjj^ ^J\ ^L^UJI oJi* oil JiS j 

j-^Lp cJj<^ jj _y^J _ ^ _ jj iJLSvaJ o\ 

Jw» JJ i.Lw>>tj ^j^,Sv-»j<Jl 'uSv-^^SnjJI cjIS-.W^II ^ *^U>j<jujI 
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850 Jj-la-j ^ (.jJl^ s-j-aJI ^_^LjJI JL»^_Jjj ojLo j 

(1)1 tJaLjVl jJLjCU ^-iJJl y J jis jJk iJl* J tl^jjU 

iijJi^ ^\Ji\ J.**: Ujc^j .Ja^l ijJiA i-iJii 1550j 1300 

OJL^ Jil J j JjJs ^jJU 1300 i?" J jJs (3Ua^ Jt:^ JaxijJl 

t-y^\ jj^Lvax»l ^^jjU 1550 Jj-laj ij'^ t(^j.SC<>^ 

I ^^Jw'l j«-><i^>>j Ja-ojJl i 

0 J 100 (>• SIjL; 10"^ ^1) oU J 10 

.Jais jLLJl bJ^ j; I Oj j5Lo 150 J 100 j-j 



_pL; 1550 J 1300 JI>I lilkj J^. 



ilj^JUl oULwaJl 5-4 

io-iSj .UkJip IjW^l tl960 j»Lp jjJJl jiy^ 

(Light Amplification by Stimulated J jL-^aJLi^l (Laser) jjJJl 

j» (v^;^^^^^ t^l t^jjJL>o^l ijJJl ^ Emission of Radiation) 



206 



.(Hole-Electron Pair) _ jj ^jj diJij t<u^U^^I 

.JaiLJl OjJj-iJi ^ (Jl?-IjJI 




jjJUl J » Ai^LJI X^UiJI oUU.««all 4jj-.<3JI ,j^U<3mJI ^ Aj jU< 8-4 J^^l 
i_ij<w=' (Coherent Photons) j .W.I ^,:uJl ^ jiJi 5 jji jl 
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(Critical ^y>^\ (_gjJL~.^l J jJ (Diode Current) j_pl_LL]| j^LwaJl 
jvJj jl J-i) UljtJl jU^jiJl jIJla jl -^^^ Level) 

.jjJJl i:- jw=> t(Lasing) oj^JlIL iJujJl oJla 

0 jl (Resonator) J*>U" ^U-J. J-SLIij 

jj^J .J_il.>c_<>Jl 1? . . »JjJl JJ-y^ it^-t^ j^J f-j •,?> W J .,0 ->cj ij 

•L^J-jl jl Olj>r . b ■«> jl t OL) j-oJl 1»_iDLjLj (1)1 jj.^_«_«Jl 

jjUl ^ yi\ ^J>^_3 .iLvi'j-aJl ^ (Facets) 

(^jJl (Drive Current) (3 j^l jLJ ,_jJu> j^JJl Jujl«j 

^Lo-s^s (J-*-^ (J-*^ 1 .,(^ a-j^J-a (3 j.«Jl jLo ll)j-S^J LojLiPj .4-3 

(3 J-~Jl jLJ ^^w2-J LoJLLP (j-Sv-Jj . JLxJ ^^-^ «• J ■ 1 1 <i^L 

«• jl ojj^i ^^^Jlo-^ IJlJ (Threshold Value) i-ijJl iLU- 

. (Wavelength Selective Element) y J j-a^ ^ 

aj^^-^I aSUsJI j jUj ULj j 8-4 JiLlJl j^li^ 
jjJlJI J^j (^^^UJdl ._^) ^Ul ^^LiJl ^LwiJl 

^J^l oUjy 9-4 JiLlJl Q (.(^i^l cIjUjVI vt-^) 

(_gjjJJl ^1-^1 j»U> .,^11 jLi Ls^iAJLa jLxJl ijj^ Ujllp 
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^Lj<-J'^I 4_Jlo_p \xJ (Threshold Current) i-JLsJl jLJ 

Oj.i<Jl j-i- f- <~t^ js>A^ (J-^^~^ ''-'1 ^-o-^ t ia-ojJl 




(^) 



oUU-all J i^jj-UI f LwiU ^IS^JI jiijsll (^) J ,_^4J»JI ^jsll (1) aijU. 9-4 JS^I 

4!»UI XJUill 

j^j-^l jsLo-aJI (j^ ^^>-~o "UaisJl ol ijyt (■ jU 



880 Js\ 820) ^'j-aJI ciJaii ,_,,Ai;k:uJl ^ Jc^ 
.jj> jliVi 1600 ^jjU 1300 Jljisl Jllp oilp J.«jiX~«J 
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(LalRvis aajm) JJU ^ui^y oLit jjJ 11-4 Ji^l 

t^i (ELED) ^bJl cupUI ^'LiJl (.LwjJI U 

Jh\ jU t(l-4-4 jv-^l jJaJl) i~JL>ti:L<Jl ij^l 
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jj^Lioi' jl t ^,;:j<^ CjLJui ^c-i y ^^\) (Fabrey-Perot) _ (S ji'^ 
iiL) 5 j.>ciJl J^oJ<-J L^-La-p iij j-lsj (Spectrometer j^yLls 

(Q) A-o-J jj-^ (Waveguide Resonant Cavity) J^-^ 

tjjJaJl oli : (Coherent) 4Jaj|jjL» -Uj-si 4_><_Jil ol 

i-p-LJl 1^ ... JljJs'yi J 14..-^ oL>tjVl ^ J.i:Lo J 
tjjJJl * iiUaJ iJLp isliS' f-Lij^^l (j-o-vij I j-ftj .i-vsi^Vl 

.4Jajl ji« 

(Gas AjjUJl \A ./} II 4JUJI olj^ jL>_>cu-il j-o j»J> jJl |_jJlp j 

. . . 0 j-^^j*^! J '0 J ^bi?^ Solid State Lasers) 

L^sJilSj .Lg_-^ ....-^ ^UJI ^ (11-4 JJL^I) (^1 

aJu^ J^l 4~i ^ji>JI CjIjJJ jaJL>cX™J IJlA I^JJ CS^J -Ajj.,^ Jl cjU'^l 

A_^_^l oLx^l oli olS..ig:ll Jj>-I J Jbo'yi Jjjis JLj«jl^*>U 

.iJbJl 

j^^UJI 1-5-4 

j_jj| Juva; Ji (^jjJJl t^^l (»L-vaJl ills' j\ ^ ^ j}\ ^Jy^ 

cJ\^ jl c .,(? U ^L-c-LJl ^Llll j»l o ll iAlS i.iLx.si'l 0 
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.^Ul (1 JwiJLl jv^v^tjjl iJl^/ol^ • 

(31 la I (J— '-^^ J-*-^' Ot-^Jl) <C_Jl.j>«^ ^j-wo—A-J ojJls • 

.(^jjlj 3.5) ^jj2Ji>Cj> • 

.Jal J lOj 5 ^jI ^J>- JL--ji ^J^^ ojjLaJl • 

Jjlj CjljLi^ J g «• J .,(^ U tl^Ul ^Ij^l jsUwaJl jl ^ jv-f- jJl 3 
b\ ^\ t^JLi^ ^iLi» cjL^jJU.^ 'ui' jj<j JLlp (Saturation) ^^^-ijJl ^Jls- 
ij, jJL„^ jjij lij ojlil j_™;>c:o J^LxJl (_gjj-JJl i^jjLiJl j»L> ll 

.(8-4 JSLiJi ^Ij) ;SlkJl 
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^jL^I 2-5-4 

cijJaJl JLL£> (Speckle pattern) Lki 1 ia «> 1 <w-..:->~j La ti-jL^-^^l 
isUJi as .(12-4) JiLiJl 

(Modulation Rate) j_;.<>_vajJl J JLj<_^ -^W-^jl (^j-^' cs-^ J 
jLjJI Jj-^^ JUjijl^I jllp (GHz) jJ jJ&L«_^.>JI (jUaJ jj-o-vi ..^ J 
j_5jLi]| jsUwaJl jL<>_>c--*^ i^L-Vl (jLi t(DC bias) j-iL-Jl 

J_SL^ J^o-jv LaJLLP .^Lp JL^j^ cj*yj_<<-o Jj^j tjLjJJ 
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^jj^^l SjLxsJI cjULo../?JI j_j3 J^ojcuJ cJlS ^1) iJLJl - i^j^l 
4XsLS\^ cjUUs Lo g ! ,7^^ jj-xL/» 4.,^ ^j_jLtJ» 

4 S W <J I jLijj*^l 4.^ j^l 4.^.>Jl ^ ij jisx^l CjLpI jjjJij 

^'Ua:iJl (13-4) JSLiJi ^^.J .JiUl (*^. ^-j^J -^^1 

.4™iL>c;uJI i>-jij^l 4,sXjl jjJJ oJbJLxJl 

t jJwl jL~5^l J-^L*-" (Band gap) (_gJLl ol L«-;j 

^iUj-Jj) 4^ J^"^ O^^^^J ^ J-vaJl 4j>- ya 



oLi^ LjjjJ iL/5_^ 4_i SjLo 5iJ» (Epitaxial Layer) 5jj_^I iiJaJl :iJaj-^ 



i^j^JJl ^^biJl |.LwaJl j.~waJ 3-5-4 

(»L,_s^ ikiUl iikuJJ ^LSUJl __,wa^l 14-4 JiLiJi 
(Longitudinal W ll j_va_>Jl J^va_>^jj .(_gjj_JLJl j^pL^jJl 
iJLJl iLvs jJl J y>- 4_JLj^,.^^I 4 a W •. oJJ Confinement) 
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i_y>Ji^ JUjcu-I J*>lj^ j» (Vertical Confinement) j.oj<Jl ^,-,.a>Jl 
J_s^aj>t-i (Lateral Confinement) |_^U>Jl Ul • j-<Jl 




i^j^JJI ^hiJI ^Lwall JkiUI aaLiUJ ^ISUJI j-^l 14-4 JSLiJI 




Jl ia_o_Jl jj-o-vi j^^^JJl ^■^■^ tlr" -^'-^^ ''-'1 M ' l-J-^ 

i_^1jJLjj j_^L-VI (Transverse Mode) 

t (Current-Induced Waveguide) jLJL; tl^>c:L™<Jl |_y>-j^l JJ-^I 
(Built-in ^jlJI ^ JJaJI oli ioLiJi cjUL../?JI j 

. Waveguide) 
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^j~<J\ J-JJl!I oli Lij>JlJl oUU-^l 1-3-5-4 

i* ^ ^ 

j» ^^jJl iJi* ^ jLJl 0*^111; dj^j -jW^^ d~>i:L~/> Jc^'^J 
(Active Stripe-Shape iiak^wJl ikJiLJl sJiiUl Jc^p 5^ ^ olj^JJl 
.UU- I (.y*-*-? jL^I J-^Liw Lo t Window) 



L 




j^. U i » > 5 'l ^j^^ iSJj:^^ c^^' .ii^il 15—4 J>^^1 

4.^^ 4jjjJJl iJLiJi cjLaUt iLi j^^L>cJl ^.,^->Jl 

k_™SJl ^WSa J^W '^'^ (Gain-guided Laser Diode) t_™SC]Lj 

cjI jjJJI J (Proton-Isolated Lasers) ^ jj-Jl jJ-'<-oJl jjc-^' 
(V-Grooved (v) t-s^ ojji>,^l JUiU^'^l oli 

. Lasers) 
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^JuJl 2i^jJ\ JJi oli SjjjJLJl oULwaJl 2-3-5-4 



;j_-J J t (BH) (Buried Heterostructure) 



oljj_J J t (CSP) (Channeled Substrate planer) j_«Jl jLS' ^Jl 
(Metal Clad Ridge 0Jl-«-<JL; ^ ^c^^i-A^Jl ol i j-<Jl JJi 
oUU .,^11 ^ ai^f ^ t Waveguide - MCRW) 
IJl* ij>- JJi jjJ A-o oj. ^yr Jc^-'J' '^'^ 

.16-4 JSClJl 

^^:L«J| "(Xja i.^^ j_yJLx^l ^LojJl Aj<Ja3 2^^' ^xloJl ^^Ij 

Jbiji -"^j^J '-W^r^' C''^ ajJIjJI io-xJa^l (Capping Layer) 
^ (Metallization) ajJm j» 5jj-aJI (jxliCxJl 

JJj |_^bJljj tJUi jL«Sol J^L«» i-jUaiVl t—iiliwJl Jaj^^l 
^^Jua jL»,»Sol J^Ul/O ip'^^xi.iji^l oJl* (_5JJ (1)1 LoJJ (Jli3 5j ^^-^ 

oL»l o 1|)> jt— -L) La;^ t(Bbuilt-in Refractive Index) 

. (Index-Guided Laser Diodes) « J^UtJU ajjjJJI iobiJl 




OJj<.«JU ijjA»i\ ^;.it.,.a"ll ola i>-j^l JJi (^i j^j^-UI j_jSbiil ^U^l ijj 16-4 JiLiJI 

(Metal Clad Ridge Waveguide -MCRW) 
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Ap-j^t (_^j_)JL)l ^U-./a-ll 4-^L«*yi olijj^l 6-4 

(17-4 J«UJL 4^jJl J ^JuJI (/rj-JI JJ-J^l 

jsLwaJl jLJ i-jis- jlJLia |_gjL~j LaJLLP : jLjJI a-^p • 

jsLwaJl jLj io-J i^-<Jl ^ 20 J^Lx-oJLj |_gjjJJl 

.(Gain Curve) i«i Jl:^ LJ^Uj LiJ^ Uai- J^L>t<JLj 

tiJUJl j2;~<>-^I o'yjiji^ JllC> oJ~<Jl oJuk |_^JlP ilaiUwJl (2;5^ V J 

^ I— j-^ j_5-A9Vl Jl>JJ |_jiJaJl ^j-<Jl (1)1 jj 
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5jl ^ i:rj-> ^ 0.8 jlJi^ SiLp (jjLiJl ^^.Ajii^ jJU 

jU t ^jJlJ 1300 JjJaj '^y ^LjIjJI cjIjjJJI ^^jS UI .5jIj^ 
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jj\j>^ ol ^j-Sv-«-3 tJ^Lx-oJLi 4.^^j.oJl cjIjJ-JJI 

.(Mode Jumping) JsUjS/I 
: (Spatial Radiation Distribution) i«-ii!AJ j_yjliUJl ^j^l • 

bU ^15UJ1 ^J>Jl tiO jjJJ _UxJl Ji>Jl y'^_ 
(1) j-So Ls OiLp i^jJ^J 0 jJ>cJlJl jv->i^^ (jJ-J-Jl ol J-' jj-P Lj 4iL™a 

. (Asymmetrical) jj^L>JLj JjLwi 
(Optical Feedback 4jj_^aJl iLpL>«J j"^! 5_iJUlJI i-— L-~^ • 

jL-j>l] (_gjwaiJl aJIjosJI jl : Sensitivity) 

^jwiJJ i^L^-jMl i^.U^I ^>-H<^ I^SlI Ml 

(J"^^"**^ ^ ^''^ '^1 *^-^l->«j j*^ I aj-LxjJI 4_^**)L«.^ ^^-^xJo . ^^j.**5s^J-oJ I 
oljjJJl ^ ^1-*^ L^l ^^-c^ t4^Ll]l cjUU-vaU AiJc^J-,^! ^jj'^l 
L>l .(Quality Factor) Q l:> y>^\ J^U> jl liiJij J^Lx-JL; i^j^l 

iu^JLJl SJl^l oULwJl 1-6-4 

.(Stripe Geometry) ]alai-^\ ^JaiJ^\ • 

.(Oxide Stripe) Jaj^l • 

(Vertical Cavity ojj>iiJl ^la.^ j» g^LJl cIjUjVI • 

. Surface Emitting) 
Slaki.JI SJajj^l oUUsJl 1-1-6-4 

jsUw' jj-f- SjL^ jjt ^jjjJJl oLiUwaJl ^^>*^l 1-^ '-'1 
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<uJ. iilij 5iL^ JLUj ^ ia-iUl ^ ^1 jl jj& (18-4 JSLlJl) 




iJL-yVl iJaj^l oljjJUl 2-1-6-4 

^jAO^^ dJJJbj iJUJl oliUaJl ^ J-^^-*^' (..y^ U^J-)^ 

.iijJ>H\ oIjIjJI j jLJl (Spikes) oL5 _p Lji^L-?- 

IjLJVI oJJLxJU A.oJaJ'yi (j»_^L>Jl JL_:>«-Jjj /^_^^JjJVl 

Lo^ t iLjJaJl j^l J jJa J J->-=>- jv-*^ GaAs i/>_^ Oj. 

Sjl js^\ oIj-J<jlU a-_>.jJL) oljj-JJl ^j-^' 

ij>-UJl 0 ji ^j'i 100 J 5jl ^ i^ji J-o-^x-Xj J 

4jdj^jJl ejf>ci)l ^eh^ (^UJMI OIj jJ 3-1-6-4 

(Fur -M-^ 



J ^ t Festkorperelectronik Technische Universitat Wein) 
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^jj")!] jj^yiJl jJis>Ji] JU>j<jl--Lj (VCSEL) ^jij-ojiJl ojj>tJi]| 
^1 4^1_>^j o-li-x-a 4_Jlo_p oJLjt its' J . (Ion Milling Etching) 

.ik™Jl (Wet-Chemical Etching) 



J*>Ll^ jj-L) ^ (Molecular Beam Epitaxy) 5_Jjj^ ^^rW^ 

VCSELs Jl cjIjjJ "ijj ^Xji' o) J .,(^c- ^Lo^ jJb<^ jUio ^ 
t (Bragg Mirror) 51 y ^jIjJI ^ .19-4 JS^I ^ i>wi j>= 
/f,^—^''^' -M^jj u-^ JiL^ ^jj 30 ^1 20 ^P-f. 

oJla iS'Lo-^ ^jljjLij .5j_^j j^^jJ_t-j ; oLi_Ja JuS\.»Xj j» j_JlJ<Jl JL^jx-jjj 
js jJLp JLJt^jj ^ a jl <uJs> L^-Jjj t 80j 60 cjIS.WII 



] 30 



__,5Lii 5 ^1 3 i-S ^1 004] aJLS^I 45'L™JI 



t 









sir* 











^li-Jlj ^ia-Jl JLlp) ^^^^j^^l ^ 
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t ^^^^^1 ^t\3 ... lij <L>-jJlj oJ-5jJl a\ j -> ^^^1 <uJLixJl 

oljjJJl ^yi Ijjt o[ .iULSiu (Modulators) j.<wi:o j JjJj>jdJ 

j^i.^ Ljji "yi 1 5 _p>iJl (Integrated Modulator Diode) J^lSiu 



^-jj AjJj-o-xJI ojj>tjlJl ^Ja_»^ ^jji 4.>cjljJl OLj<_JNI CjIjjJ oJ 
I 1 ^ n jj» 1 tiJJij ■■■ 11 ^j-o <LLt-Lj| oljJ-JlJl ^j-o jljLo^ 

ojLas 1^1^ ^j^Ltyjj .iJLp 'Us-lj<-iJ of-LiS' Aj<Ji\j SJLs- ojJli (_5Jl^ 
iiU jj> [j\ jj> i y>-J iljoVl ^ jjLs^ J"^^ oljj-JJl 

JLp iJUUJl V^^I oULwaJl 4-1-6-4 

>u^U 1600j 1300 

Jlip jj^^l ilaio 4jjLia ^jjU 1600j 1300 ^ j-^ JljJsl 
U5 .ibjj (Repeater Span) jl ^,5^1 ^JU= jU t y\j 850 i?- 
^^^\ jU t liUJJ 4j>c^j .1 .,h ^\ 'U-^ 'UXJuijJl ciJJl ^^jAjl •P'>- jj 
cjI jjJlJ (Dynamic Spectrum Broadening) c a.WH ^ jj<J ^^^I 
jL^j^i/l ojJLs JL>tj *>\_«Lt- ^ (jj-^ - (_Sj-;l-^ ^ j-^?^ k_~™j) 
Jl jisi JJ^ JL^j^^l cjIj-» ^-Aj^^ jl ■^-^'^r*-; >^1-5L~<J 
La j-o^ c-JL^I ^ ^y!\s'^\ t jJLajJL 1600j 1300 

.UL>J i^^^pJl ^-xjxll j-jIj |_y«-Ls 
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^J^l jl "^1 t (InGaAsP/lnP) -LyL..ji /j»^_JJ^I 

Ji-lJcJl 2--iJ o^"**^' (Phase Interference) (_5jjJaJl Ji-lJiiJl 
oli j-^ ^-'r j-^ ^-'T J^'"*-^ "^^r*^ 

(1)1 Oji j-o ti— ^ t^' j-^^ JsLoJl jl (Eigenwaves) L-^LjJI 

.iili^MJl (Propagation paths) jL^Vl dULwo ol i «• j-^l 

aj^,^j*J| y'VI 2-6-4 

(T&T Bell) Jo sS\ ol^^ c^U^ 

jlsi J^_j .ajjjJJI o^Lvfj^l oL-il (Wavers) oliiyi 

' >^J.r^ 0.2 Jil L^Lo-^j lOj 2 ^ ^ly"^! 

oLl-Js 0 jj_1j>,^ j (InGaAs) j>jjJLj'^l j> j_JUJl A-J^ jj 
t ^_pLj 10 L^iSU--^ (InGaAsP) j»jjJLi^l j»jJLiJl JL^^-jjJ JL^_^ 
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4.0.^^ (InGaAsP) js^Jij^l ^ j^^^ -V*^ jj -V'-" ^ ly >Lia-«^ («-^ 
^ jjJJNI ^j-a oj_*5'j . *) L^jLwoJo j_>tjj j-tlj 10 

-jjaJl js^JjNl ^ ^jA>J>c]S jk>Z t (InP) (_gjjjL-jj!Jl 

jv^i i ^ ^\ tj^j^l 4^ ihS' ^ U^yv lS-^' t(InP) 
j^j>t/j C~>J ^-si> UjJLp ^^^ji-s^ jU— ^ J-^^ (j^' ^"^1 j^JijJ 

J-^ j^l jL-Xi'yi J^U^ j-r^'^ <3 j^' i.r'^'-'^' 
jl j j^'. ..r? o II J jij .(l c5jL«~jj) «•! j^l jL«5\jl J^L>t/» J (3.5 (_^jL,^j) 
J^Ut* Ol liJJij tl^~LJl SjLo ^ cuaip jJ J-o-xj a~S'^I oJia 
. J-^ j^l jL.^1 J^I-«-« (j» j^ji^ Jii li^Li-Jl jL.^1 

jJUlo JL-jVl 3-6-4 

L»Lw (GTE) .^^1 .J> ol^^-i^ ^ ^LJbJl jJJs JLiJ 

ol jLiI JL- jl jjlJ (Diode Laser Array) Ljj>J LjL^ 

<Lx_ijl J— ^ JLajI 

t (J-^^^J ^ ij''^;^'*^ ^1 o -i^ll IAa ^J-flJ jl ^jl«Jl (j^J 

i^jj>«jL<>Jl JJ -.^ II oljLilj oLojJl)i.«JIj iOj-aJI ^jjj ^.i-LS' 

tjL^jiJl (_5Jl<JI ^J^j .ajj./?_JI oLJVI oL5L_Ji (Video) 
aJUJI ap^^I oli ol ^j~.<>J^I oLoL-aJI oJuk Jlc^L-J jl ^jJuJl 
^ JUJI j_a Lo-S' toULJl 5^y__5l]l oL.o-^1 ^ J-^LcJL) 

.oLo jJLxxJlJ iuljl<JI /5j jl j^l A:>Jl*xJI ol y 

^j^ ji^^j iSj-iJl ,j~jjj iw-oU t (Decker) J Li L>^j 
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i:>jjLt: ^LJl 4 A-^^ ^j-!^ ^-^j • lSI -(.jJ -(.s-^^ *-^Ij-~>^ 

AXoJj^s 4j.o^ i_i-JJl C-A./^ 'ULo^ Jj<.>tj (1)1 jNl (_5^ ^Wt...^ jvJ \jiS>-\ 

^.,(?->iJ «iJu-p i—a-J J5' 'Jl-^ SjjjJJI oljLi^l (J-*-=r cs*'" 

. ((« jlg....U 

o^^^Jl t (Craig Armiento) Jli Lo (^.»«^ j 

ixjjl Iw4-a; ^ iij^^l oJuk t(GTE) ol ^^^^^^ iIjjjxJI 

j^j .Jl^Ij yL»jjJL^ c5jL~-j (Tolerance) J-<>-^ Sj-Ls 

(3 ^rlaJL (Photolithographic) j-aJI (_yil ji^ j^^JlII (>dl^i j 

(Integrated Circuits) iUKiJl oljljJl apL^ ^ iLjti^^l 
(Silicon j_SLJl^ ^JI j qjJ JujLi-Vl j J-jLS' ^Jl j-i^ 
cj\jj^iJi\ J t ol jjJJl J t oUMJ i-A^ ilioj «Waferboard») 
Ja J lg->Jlj LgJLvf jj oljjJlJl y "^.J ^l^r^-'l ^j^r^^' 

tiijL) ojj_i:>t^l JUiLs-Vl ^ Ajj ,/} _Jl cJLJVl J-J ^^j-S-^' 

(Vaccum-Drawn) ^_^\ jJii\ J*>y>- ciUVl oJuk ^-i-^^j 

.jjj JS^ «-j-aU i^^LJl A^jJl ^ 

i_iLJ» ^ jjlvaJl oiJbiJLa 0*>L>i j-oJJ jJ jJlS^I oJla ^^<>_«J" 

iilSJl Oj^c^jii : ^Ls^lj .jju^jl Jli U iw™^ t(((_gi^ jjJ 16 

^ ^jJ:Jw«J| lj_a ^j-laJ JjJ-^ ^j^J-d <-'(^j^^\ 

.(jl _^'yi 
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(Sanyo Semiconductor cjM^s j^I oL-iV j-t>^ ^ 
ixjji SJb^lj ojjJu (.gjjJ j»L<w ^jW^i Corporation) 
(4-Beam Individually Addressable Monolithic Diode ^ivai:^ 
JS ^ t(20-4 J.5LiJl toJl^lj 4iLij ^^jJlp t Laser Array) 

100 (_gjL~j ^Slis ^LxjJ |_jJlp jili (jSj^JuJ*^! Jl;>=JjJ jjJ 

fySs'^_j .JioJl JJi-idl iljol ^iliaJl aJu^ ^ Jslj ,_yLj 

. (PIN Photodiode Backfacet Monitor) cj^l^ j]\ 




(Sanyo i^Ai') SDL - 7952 jJL- 
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jJUj 100 JL^ J"^^-"-! ^Lji-iJl jv.S^j>cJlj tCjlili jJl 

ji""^! o^^-^lj .li's'l Ijb^lj L&L>t-i iSLjis oLSj ^j-'>->^ jL; Aj__,waJl 

80 jLJl 40j >vaJl 

190 (_gjL»Ii (Operating Current) JJ<-L^I jLJl t^^^l 
^1 ^_,j>tjl 'L^J -j-^ jJU 830 jj_JJl aj>- J jJs J t 
tjL^I IJl^J J^Jl!I jv^^^waJl J -^j-s 27x10 ^ ^L^l 

.Jalj 30 aj_^ ^U--^ tL^Ul iijLJl 

i-j J-^ ^1 i-Jb J ^ ^1 iiliaJl J_ij.;>sJ qL^I jj>- ^ fl 1] IJla 

J .,<? a II j_yS J .J_;j^>iJl!I IJL» j_y9 i^Jj*:; aJI i_jLiJI oUI » II ^jjl ;_5JJ SiLi'^l-; 
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KAj^ual\ 2u^Lujl CiUU^I - Ci*iL2uMiAl\ 



^^^^^^^^^^^^^^^^^^^^^ (_$^ tt^J ^I 



ojL^ (Fiber Optic Detector) j^^^-^Jl «wiJLJl t_i-iL5' Sjli jl 
Jj^>^ (Optoelectronic Transducer) ^ ■ j j-^^l iiUs JiU 
i-jLllI oLol o t La ^^Ij .4-oLjj45 isUa j_jJj j II iiLkJl 

j_yL jLj ^Lj|j <=• j.,t?1l jlj<-i>:ujl L^jJiiJ dliJu c~^<>— .ajj.,^ Jl 

i/oJls^l.-^l i-j j.,>?!l i»_a-il j5Jl ^ jlp ^ iSllAj . JaiLJl > j.,(^U 4jl.>cl.«lS' 

<• (PIN Diode) ^^^j-^iJl |>1 ^ II : ^ ij_^^v^l ^US/I ^ 

(Avalance Photodiode - ADP) (^jj g . : II j II ^1-liJI j»L> llj 

.(1-5 JiLUl) 




3jj_j^I SJbiil oUU-^lj c(PIN Photodiode) 3Jj-^l 3J>kJI oUU-^l 1-5 JiLtJI 

.(LasIRvis i«JlS) (Avalanche Photodiode - ADP) 
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j»UwaJl oU ti^jJl oLLkuJl ^^Li ^ OjljJJij (LEDs) 

L-^ j jio olj t JLo'^l Jjj-i' (Operating Life) 
jLx-li-u*y ^ .Pi jl ^1) Lo jLwujI^ (Jjjt/o ^1 4™jJLi ^j-jJLt- jsUwaJl 



ijjj-JJl o*>l~- j-vi-U 4±pLJ| 4_jLi]| oULwaJl ^ JL>JI 
iLvsj-Jl j.Slo-<Jl ^ ^Li t (Laser Transmitters) 

_Jl jL«_Li->.^ (P-N junction) 4Jlv» jJI jI iJLJl 

ildl ^Lwail 2-5 JSLiJi Jii'j 
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4 SW; <Jl J-iJo jvJ J t (Depletion Region) ^ j^aJl 4 S W •. ^ 
(Opposite Neutral J— j_oJl 4_^ ^^^J 4_LjLJ_oJI 5j_.L>,^.qJI 
..o ; jLJ J-s^ dUi ^J^-^j . Semiconductor Region) 

JLLP 4-rf?Lkjj JJ^jJl i™-L™^ j^^-.™>tJ 4_JLp ^Jii^ljJl 

jLijo*^! 4ijsi:;>j ^^J^ 4>jUl cj*>UL>JI ^jlp ^^.^alijj .iJUJi olii ^1 
oJu& ^jj t (Recombination) cJ\li^_p^'^\ iU>Jl S^LpI 



^1 o II (^jJ (Frequency Response) ij jjJl ijL 
i?- jJu (. iJbiiJi (Photodiode Detector) <_1J,L5J| ^'j-aJI ^J^\ 

Lg_L» (_jJl 4^ j-oJl J~>- 4^JL> » JL>.>.oJI il j-oJl ,_5J'-^ 

Quantum) 4lo_^x>^l t^^' ^U-^Ji OS-US' ^ yuj .<_iJ>L^I 

(Electron- oU j j-^Vi - oLpI ^iJl ^1 jj! jJlo)) L^L (Efficiency 
(Incident ikSLJl oU j ^r^V' ■^-'^ i^l ^j-~>^ i>ijUl Hole Pairs) 

. ((Electrons) 

h>-j>- ^\ (Valence Band) jilScJl i^j^ cjU j jJ 

jl 1 4^ j-<Jl I jj j-^ (Conduction Band) Jww» yJl 

.4.»;>-j^l (Jljis"^! i_4ix>iL/0 ^ (JLojC-x^ 4jjJj-^ (ja^JLj"^! JLi-x jij 
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I 1000 ^ X>_y 'U?- y> Jl ^jJaV LjL-^ ;J~^ ' j5LL™]li 



^^jwaJl i^^' j^Lq ..^11 pUi>jwij t (Signal Current) SjLiNl 
aJl^-Ij >Lsi'j-si> ijjj-^-Jl A-o J .,<? II 4-jLiJl oLaL> II jl! t*Al/oj) 
oLJjjJlSsJ| ^ ijjtjLJl frLyg J Ilj c (i— a-g-1 .,<? " ll J^Ls- 4j>tjLj 

(J j-,^-»-ll ioj*>Ul c g-lyg j.,c?llj ojLi^l "U^-Jlj t^^jAwJl jLxJl ^ 

^'^Wl ^U^l 1-2-5 

^ l.>iijlj IjLo -l]_jj ' JL™]| — k—-^ j^l ^LxiJl j»Lo ll (jl Loj 

4jLj<.>tj j_JU_^ j»LwaJl IJl^ jl tiaiLvJl »j II 
jl ^ (.jJj"^' 4.o-~Jl jl .(_^^,-ya-Jl i-aJlJI S. .W" j»l_bk:L--*>U 
ijLi tiJJJuj c 0 cJ"*'' J-*-^' j-aJI 'i-'iia^ <^L~v^ 
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4.0^1 Ulj . Lais' IjUj Jl]^ |JL>- iJLp ili^JuJl ^jjwaJl ^iliaJl j j5o 
tJi'LlJl ola t_JiJdJ j_^j-aJI |»l-<>-vaJl j»-W JtiJ 



: S . jg II (Lightly Doped) ia-^iJ^Jl ii-j-ii- (Intrinsic Layer) 



(J-: 

i^^^A^uJ 1 J J .n'W (ujaJLa jl t ig..t'.7ll ^jjiJ:S 4.^j_<Jlj aJLJI 

4 SW'. ^ i| jj-j oJljL>t/3 AjlsLa i_J J .,>g Jl Aiii^ j| .oU jj j^l jv-la-*-^ 
.(P-Region) iL^_^l 4.ak>.>Jl j t(N- Region) aJLJI 

iS^J^ ^ ' ^ J .,(?'Jl 4 S la '. <> 1 (_5-si' _y>-^l Soil 4j>-L.«^ -^jiJ 

4 2 la : ^ (Switching Speed) JjJL^I ip^-J ,_^-AiVl Jl>JI SiLj 

j-viJl ^*>li]| jsUwaJl 4Jj 3—5 ^J5LiJl ^vijJj . J-s<iil 4P j-x 

/■ ■ / 



't't II ttl M 1 1 It 1 1 1 1 1 1 1 1 (I »t ttii*l t'li'i't'iT 



^ jSLUI ^U-^l ij;; 3-5 JSLiJI 
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AJbiJi oUUwa)! 2-2-5 

^LiJl jsUwa-il .^.ojjtjj .^^y>-jLsJl jLJI ^ (_5^^^J 

^Li iJU>c^l v^"?- JJ ^ ."11 4jipL,i>' S ^^^^ c^j J ^ •"^1 

a. 1 U .^7 L^l^ t.L.w>;>o 1 0^,..^ ip-jjJ 4j>;>t-lJl o*>LaLj^ |_5 j^I 

.aJU> A-J ji i j=rjj i;>:>«-iJl o^ASU 

(Avalanche jj g II ii_«>LA» j-^ iL_«.:LSLo (Highfield Strength) 
^LwiJl -la^ tyj-^' t/^' C*-«-^' J?^^ 'jl • MultipHcation) 
(^ijj t (Breakdown Mode) (^jLfiVl iioJl jl (^j_^^l j^yl^l 
oJuk J j-^ J ^yL^^^iUl JUwJl (Carriers) o">LoL>Jl ^L-J 
(Impact (^-U^ o^.L" gfJLJ^. ^1 S j-~i-Sll 

- k.-'j-i-i ^Ijjl j-^ j---^' ■^-'^ "-^^ ij-^ ij-"-^ .Ionization) 
,_yjLi-li J-S^ ^yJ^-yil^ t (Electron-Hole Pairs) OjjJlSJVI 

.^Ul ^_J jLJl (Internally Amplify) 

4j<.™]| _ t_™S^I jU tCj*>liL]| jL-j^ o^^l JjIjj i^j 

^15 "US^ J t boU i^ji^ (Gain-Bandwidth Product) ^Lil j^I 
(.(Nanowatt) isljjjUl (jUaJ (_5Jl Jjj-aJI iSUaJl Jj^^ijd 
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(Guard iiL^ j»Jjk:L™jj .jJ _yblj<_;j>j| ^ ^J'^^ olii -^^j 
t (Edge Breakdown) a3L>JJ jL^I J j../?-^ Oj^ J j}>^ Ring) 

j»JL>cj;-~jj .^l? ... 1| 4j.oJ;>t^ '\-~S'Lt- oliJa J j-^-k -L>cj L^J 

.iL^^jaJl (Jljis^ j»JL>cX™3 jaj.jU^,>Jl Ulj t plj.«J>Jl 

i_jLiJl oLoLo-^l (Non-Linearity) 4 . ia V'y 

(wipLviiil J^jix-J J^l Jil (Operating Voltage) J^^j"-^ ji 

.Ji-:>JI (Multiplication) 

iJ^jSLLJl aJj^I AJbiJi oULwall 3-2-5 

jj"^ k_~™Jj) oJlA j.S\_J_«J| 4_J j-viJl i.jljLtJl oLal o 11 

jLjJI 4.>tjLjJl 4 a-kJL<Jl ^Lygj; W J t (Capacitaiice) L4:o<_- 
J-.4i~^<>.5 ^IJL>ti--!>U |JL>- iL^lj-a t(Dark Current Noise) j_yi-JL<Jl 

. (Optical Receiver) (jj^^ 




' 1 nil 4l 



»titHt/ttiiitt//tmmHt/»/mt»f0//ui 
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(Silicon |_yj.SLJL~Jl ^ jS- tjL^ (^^J^ j 

oJla ^ (Absorption Rate) ^Iwa^L^"^! Jjj<^ ^ Jj>o Band Gap) 

.Jaii ^ jjU 900j 800 S~>- j>j 

^ j_yaJ| ^ j.SLJl~JI ^LliJI j»Lo ..^ !l 'Co 4—5 J_S\-LJI j ^ b^j 
(P-Layer) i^j^l iaJaJl j-^- jj j>j -IIpj .oL<>_;.«.:>JI 

jv>-LJl jlLJI J J j j-SsJlJI oI ^ ^ 4 S. la I A-.<>j>wJl) 

U-.^ (Carrier Pairs) o*>l9L!l ^Ijjl J-vai^ t(|_^l5C«JVl 
(N- iJLJl i^^Jl jJ>o oUj J-*-^ <— >j-aJI S-ila^ 
. (P-Side) if>Jl ^ ydS\ Ul tSide) 

SJj-^I iobiJi ^jJU^^^I oULw* 4-2-5 

.^jJU 1500j 1300 ^JlJ J'j-'"^ ti^Ll^l (^^'Vl 

ssuJi t3ii^ vt-i 

4.iL>o ilaU-c^l j» j^L« j^fJLi ^W.t'.a oiLa I (5—5 J^SLiJl 

k_~w™j ... 1| i_J^ 'C>- j_a 4_JL^ 'lLs^jj I W .t '■ a 4_JL>i 4-3 1 J 

jl . (Ion Implantation) ol—jj-^"^! ^jj (Diffusion) jl .i^JLjNl 

. j»LwaJl iJif! (Quantum Efficiency) i-o j.«i^l iJipUJl 
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f^jj,^>pl\ j^^liiJf ^ jJXa ^U-,^ 5—5 J.^JJl 

J ^\ ^ jJ\fi JL>uj jj (»Lw» 5-2-5 

a-$LoLjJl!I A3jlj<^lj t (Low Responsiveness) i;U^:u-^/lj 
oLoLo—v' ^JLjitJL.^^ tk_;L_^^ll 0 j g Sj .(Dynamic Impedance) 

ojji jl (InGaAs) j»^JLj^iJl Ji~>tJjj oLoLw' jl^uJ 

tJwaj jjij (Noise Equivalent Power) iiiL5l<Jl e-Us j II 
J .,h \\ j^LxiJl j» j^La j.>=Jl j»Lo— ^ "LlsLSCoJl «-Lv5 j II SjJls 
oliL^wo » j.,(?ll jLx-ij^l al ^ .^ll IJl* ^2^5\.<>j La t'L™4j jv->i>Jl 



Jl ^^1 3-5 



•>IS' t (Analog) ^^L,jJlj (Digital) ^^jJl j>^j-Jl *>LSL; 

.(J.^^x~~«-!l jL^^Jl ^ tiUi jujujj) ^1 jl ^LJl 
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Jb'UJi ti^l oJl 1-3-5 

_ _ jLJ J^>,^ J'*^ (Operational Amplifier) ^j-^j^ jv^'wi^ 
.(6-5 (Current-to-Voltage Amplifier) 4^ ji 

ojLp iJUl il^j^l Ulj . (mv) cJ ji (_yLJl ijLkj j.«-vi> 
(Operational Voltage J_J<-lJl i-J ji j«_>>wixJ 4!?.... ; 4^Ju-p 
^jj>«Jl jJL^ |_yJl ojLi^l jJL«^ t*-^ '-W-;J -Amplification) 

jikJl (Output Level) 




^1 j^aJI (_jflJiJl J>lx~>.»JI 2-3-5 

jjt L<>-S'j -^j^ i_J' j-viJi J^^i^-^aJl 4.JL1 7—5 JuSLlJl J g 

4 a.b'. J ^j-=^ 0 jL^i ^ 2~^J '(Voltage Comparator) 
li^iUs)/! jJL„^ J^-^ ij} -(^.j^ (Rise Time) ^ j-oj oli 
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^ t (Trigger Level Adjustment) 



i j}\ ojLi^l (Symmetry) ^JiljJ j»lJaJLil_; U t (Switch) 



r— A/W 




■fwec'^-AAAi » 'Wuy— -i 



J Jl . !tT i » I 7—5 jj^-i 



JjJ'jJ jj-JI o'yj.j^ J 1 (Coaxial Cables) j oJ_>,^ ot>L.LS^ oli j « 

.j^l lil Lj aj isjOL; i-LrfsVl SjLi^l jlJ^; iiis^y dJJij i (Protocol Converters) 



oUSfl oUAvi* 4-5 

JUiJL ^t^«_«J JLiiJl iLlaJl Aj^^-^Ji cJLJVl j! j_f^jJl ,_yJLP 

J (Long-Haul Cables) SJl-aJI oUL^I ^Jl^jl^J 
olj j\ / J (Regenerators) oIjlJ ^^y^>^ t jL>tJl (31-<>-«>l 
-5 JiLlJl) t^jji J5L1j S jLiVl J^I J (Repeaters) 

.(8 
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iLxj jvJ J t ((Regenerator) ojLiNi A-J jJ jU-^r ^Ja—lj-;) 
JSLi j_y)LP ^1 (Laser Transmitter) tijjJ J"' j-^ LfJl— jj 

^ oJla 4_w^ jl Lo_ij .ojL»i^!/l ^_jJj s-Lvi j-viJl j_^i.SvJl 

jl /j klo-b-J jl US' t jL-j^l iJujJ (Bit Rate) c-j Jjjw 




j^jj^l J j5UJl 1-4-5 

S jL-i^l JL_ J j-i JL__x_a J I (Repeater) LJ—Ja j jl 

L^jj>cJj Aj__,-rf2Jl ojLi^l jLiL--l A™-L-Vl (Regenerator) 

J J . 11 ojLJr^i/l JLis J^va-J LaJLLP i^jjj^ SjLji^i/l JlJ jj JLoij 

J^l jj<Jl iJlp Jlp dJJi -^UJj^J • (Critical Level) ^j>^\ (S 

j-A J jJa J t (Transmitter Source) J^j_oJl jJ aJl 
J Jj<^ J 1 1— iJJl J t (Transmitter Wavelength) ^^1 
^ ^~r*^' cjUJ^^^^ jlS^Lj . (Transmission Rate) jL-jNl 

jl (Tellurite) c~jj_^Jli1I jI (Flouride) JU^jIiJl oiLo 
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JJlj! t (British Telecom) ^ jJLJlJ iS'j-J. c-^U 

^ ^ J ^r^^ jW^?^ jLjS-Li tj^^v^LoJi 0 ^;-«Ji oLj-ji—iil 
Jajlj (Experimental Laser Amplifier Repeater) c^jjtr^ 
(Telephone <_iJLa ,_yJlJL) J ^ jJL» j-L.? 120 'J jJs ,_yi-J 
Lxlvfl^ jv^>»-,i^i i-i* oLS'j .JJlJ aJoJu (3 ^ Exchange) 
(Incoming i»iLi)l iUA-jJl JLiL^I 1 ^ : a. Ig j aJlv' oL-Jlc^ 
J „ 4. . A J ^ . A .1 (.t-wo ^ J t Jlp-I j o JtiP jjJJi «• j-^ Pulse) 

^JLi«iwJ (^JJl (Traveling Wave Tube) h>- JLa:ol 
IJla j g lg| J . (Microwave Radio) jJl Sjj ^JL^I oL>- j_<JI 
oli iL,a.iu 5JuJLf> oUi-J |,-->r jjU jLj^l ol jLxi-Vl 

. (Wave Division Multiplexing - WDM) J 



(Double Channel Planar j-^LS^ i— iij^i^ i?- j^J-^ SI-Ls 
^ J 500 |_^ljj>o 4J jis jJiij t Buried Heterostructure Laser) 
ojjj ^jA^^ucS d-Uij t |j-oLS\j<J*>\J "LxJUa SiL>_i ,_5J-la-« '^-'-j lij 

(Amplifier Gain) ^J>^.J^\ ^-^i" .(i^l ^ 0.08 ^Ij^ 

J jJa JL^ ^-^-ri^ ' (Distributed Feedback Laser) Is-j L^U^ jl 
2 Ajjji Ulj t (^jJLj 1500 j^^^s^ 1.5 (_gjL«j ,_/r j-^ 

. (PIN-FET) iiv? J Jw? jJL fS->^ j^jj' 
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^ j^^jj^L aIb...?..'>«>JI t—oJiJl oU^-^bs^ 2—4—5 

(Erbium- oiU-j 4W.t'.<Jl A^jiJJl CjL<>ji^,s^^l l^L>o La jiS\ 

1550 ^j-" Jj-l* iLaUJl Doped Fiber Amplifier - EDFA) 



.(9-5 JSLiJi) 



, jjlJ 980 ^j>r y J j-i* Oj-^^ ^Ja^l^) «i>wi (^-j*-!' 

^ Lo-S' t .,h Lll W . ... •. •: ; (Pump Laser) ^1 .,h W jJ-JJl 

jj JLJU> djLj<-_jNl yJu>^^ (Incoming Signals) iii^ljJl ol jLiNl 

(Rapid Exponential Growth of cjUjJ jiJJ 

(Bragg Grating) ^ ^ ^^^^^^ j .ia-li^l ^jLIII ^ Photons) 

^ ... (^LJ*^! ^ oL>.^ Sj^-*" (_5-*j) 

. (Wave Division Multiplexing - WDM) JjJs 



^^^^L Ja^^Jl Jjjjloil i..aJ oLft^E..^ 3—4—5 

(Flat ... a c-i-Is li Lwv-S' cjLo^ <Jl ^ ^ g 

(Equalizer iJil_>«_<>JJ jLf^ ^1 i^L>Jl Oj.5 Spectral Gain) 
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4.<JaJl ^ c-^JLki— -I Va lij ^'jc-^ L^jJ Lo-S' t System) 

^ p\ Jl Aju-i ^ Jls> Jjwa^Jl il .(WDM) 

(Power 5jJJ ^"U j (Silo^l 10000 ^/\) J^^i 40 

_L_^ j\ 100 mW _; jJ_iJ (dBm - 5_L^ j) Output) 

J oip (Er^^) oU^I }Ji^ jlS^NL 

-U^ ojJiiJl JLii L^_J jj-S^ 5->-j-<Jl j^j-iU 1540 

L^Lji tja^^^il oiUJ (^^^i"*^! 'U^.^.xJl ojj^lj 

.LSLUI 

^ Ja> t .><JI C>jjjJlLi)I t..iJ C^Lsjis..^ 4—4—5 

jJU 80 |_^ljj>^ jJjJ (Ultra-Broad Gain Bandwidth) ^ ^jJl 

. (Wavelength Division Multiplexing) i>- j^l 
^^^~«j,i^^^jUlj Pi. f.* oil JjjjJLoJI C^L»»i[.|I^« 5—4—5 

ipy.va-<Jl ^LJ'yij (PDFFA) j»_^-^i_^~>.jLJLj Ja-LuJi ^^^JUj^IiJl 
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^ AjjjJii J I (Zirconium Fluoride) j>^j5jjJl Ajj jli ^ 

^ IjlpI j 'jCJc^^ Wi-^ <jl Loi' tO*^l 0 ^1 (Hafnium Fluoride) 

4Ju<9j^l aJj^I c^lo^B^JI 6-4-5 

<s_«_J»j c-^-pl .,h I LJL^ OjjjJaj (_5jJ>ilj JUJL;^ pj>r ^ J-*J 
^Ji J (Fiber Optic Amplifier - FOA) ^^J../7.Ji\ ^-i-JlJl j^J-wi-^ 
.(_^jjJJl j^LwsJl Ji» (Integrated Circuit) ^LilSoi 5jli 



(Optical J .,A II J-j-i:: »JI jLfj- ^. . »l .ii->" Ljlj-^ (j-<^ J ■/> i II IJLa IjJAj^ 

iiJj^jit-^JI ^jjVl j-p LJAj^j tSjJIjJuJI o^L-a-'—^oJI ^jjlj iReceiver) 

•■' ^ JUi'yi JLai^'yi 
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^ilip ^\ i^Lj-g^l ojLi^l ijj_rf2_Jl ^j^^^j^^l JL-aJL-iMl /JLaij^I °J-fr^^ 




(Optical ..o . ll ^,J_<Jl J (Connectors) o*>L^ j_oJl ji 
4iL-lj (_g^./?-Jl i— iJJl J^j jj-^ ji-^ J^^J cr* Couplers) 

A^oLJajJl jl ^ j^^ (_^J ^W^^J ^34^"^' 

Sj-iLw« ^Ju Jl~.^>^j j.'o .,^\\ i_iJJlj5' jM iijJl JJLp L^I 
^.,(? 1 ojjL-o ^..(^^S" iwJJl 0^ jU t Jais 0.002 jj& 



j^l 1-6 
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.(1-6 JSl^l) ^sJ>-S\ j\ ^'L^l 

(Short Data o^^~Aiil ^t^L^Jl iajl j ^Jl jJ J-="l-i 

. Links) 

(Local SJl>mJI iikuJi olSL-ij oj^j^"^! ^j-j t,s~^' 

. Area Networks - LANs) 
oljLi^l '^j-S ,_yXJl (Patch Panels) J-v?jJl oL^jJ J-u^ 

oj-^^lj ijLJ'^l i—iljisi JLLc- ii jj>- iy^s>-')l\ ^j-j J_s^ jJJ 

iy.^j>-\j ^^j»ilJLoJI jjJL_aJI cjI^-w^LS' c^j-oJl jJl 




(Corning Cable Systems GmbH ii>L-Sll iJiiSi 
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Ju^ 1—1—6 

(Repeated j ^^SUJl J-vf jJl aJu-<^ Jlaj aiiJi ^_j^aj<j oiljii^l 
(^^^.vfflJi "wIJlJI o*>lj5j» jf^j-o-^ jtJo ol Uajl (t-fo-li J .Mating) 

.JLiiJl «-^k3 

J^j^l ei^^ 2—1—6 

I I— i-JJl oJLP J^I yS- CJ*>Lv' j-oJI y>- JLoJLxJ 

t (Fiber Asymmetry) c aJJI __^Lj j>-U>j tciJJl J-*^ 
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Ju^sj^l ijtr* 3—1—6 

j» jl t J>-\ <_iJ j» ^LjJI Jl43 (Mated Pair) 

•>1 Jl iU^ 



oLJVl ^ As^jj^j (■ Jji>-i i^J* "—^t^ cLUij t^Jj^JL^^I 

iJaj-MJl J t (Eccentricity of the Core) k-JJl ijS' ^ j>-U> j t oliS'j 
i>oUl io-^l J^ljjJl ^Jj J . (Lateral Alignment) ^LiLs^Nl 

. (Overlap of Fiber Cores) oU'Vl c-^U! Ji-lJu • 
. (Alignment of Fiber Axes) i-iJiJl • 
. (Fiber Numerical Aperture) 4jjJl>JI ^-iJtJl • 
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j-o-vi Lji' ^ |j~J c^JlII (1)1 ij\ - (Concentricity) ^51 ^1 • 

JJLlJI _^ iw-JJl jl t,^! - (Elepticity) 4_;^>^-Jl-Jla^I • 

. (Oval-Shaped) 
(Numerical Aperture Mismatch) ^j^JjJI i>=:;iJl JjUslJ j>JLp • 
J^^4:l™<JI c- iJJl I J j-S'l J_-^ I— iJJl I J dUi ~ 

a " jaLst^l ^*>VjLi^l jl t W iLi J^o.j>cJl ojjJ ^j_<i_vi) 

U) ^VS^\ 

jl (^1 - (Lateral Alignment) ,_^_^L^>Jl ^LJ—k—vsNl • 

■ ^.a.,^'dl Jvi^li lSJ^ j-^ ij^^"^ ^ j-4va» C~~J Cj*>W' j^I 

^ - (End Separation) ^1 J-va_9 • 

^JUjj t (Frensel Reflection) J™j^ lJ_-_a ^LSL^tJ'^l 

J jJ^i ^-^-"^ (Acceptance Cone) J j-^l is j j->^ j-<>-^ 

JjUajJJ iijL^ oiU JU>j<JL--l jl jv-P jJl ^J>^J .ji^Nl ^-jiJJl t_J 

(Frensel J™j ^ Jlii ,_;/aJL4j ^^jIp JLpL~j (Liquid Matching Fluid) 
^^^<>j>J SJlS^^ dilij i,JLj>oo oiLJl oJuis JL«jc~-I jl tLoss) 

. j^l jLjJI 
j j-SLj jl <—~>^_ - (Angular Separation) tijlj^l J -.^ a 1| • 
..-iJiJl ^1 >l Jip 
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(Surface Finish) ... ll J-i-vf • 



ti-A! t^iJl aiiJi J^jJl t^jJ (Insertion Loss) JU>j)II Jis jj :ai^">L. 

c->!>Li»j->JI 4-1-6 

.1-6 JjJl;>Jl j_j3 jJisUi jj& L5' tlJia 

(SMA) jJUiJI j^^Ull J->j- 1-4-1-6 

^1^! 2-6 JJLlJI .oVi ^ VL,.^! ^^Sfl ^ 



^1 dUi 



(c) 



(Sub Multiple Assembly - SMA) aJUiJI j^^l ja J-i»^l 2-6 JSLiJI 
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Cj^L^ 1-6 JjJsJI 









62.5) i-LuSfl jJjCU 




(0.8) 0.3 


(0.5) 0.3 


ST PC Compaliblc 




(0.7) 0.3 


^^^^ 




(1.8) 0.8 






(1.0) 0.5 


Mini BNC 


(1.3) 0.7 


(1.4) 0.7 


Biconic 


(0.5) 0.3 


(0.9) 0.4 


FC PC 


(0.5) 0.3 


(0.9) 0.4 


D4PC 
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(ST) Jla]lj C~±JI ^^y> 2-4-1-6 

(AT&T) ^jj-i* J • (4-6 J 3-6 JiLiJl) lJu& ^ 

^ 20) J^lj J-^:> ^ JiL; (ST) -Lii j-Iajj ■ J-iij j»J ^yj 

jl t (Alignment Sleeve) cJ-^ j jLLa ^1 ^Lixj ^\ Lo-S' t (iJ_<Jl 
(Anti - (( jljjjJJ J-ii" 4iLsi>J ^ .4-^LL>! (_g 
jl jj-iJL; oIJj ^JaiJl ^UVl Rotation Tab) 

.bjLjj IjLp- tlii ^j-o La o'>L/' iijLLa 1 g (_5 S j>i J^S' ^ 

oj J JaLoJVl iJLxJLa ^LJVl jJ *>15L] (ST) Cj*>Ls^? j-a ^1 jJoj 

1 




JiaJIj CyAJi 3-6 JSLiJl 




Jxdilj c-;./rJl J-^j-a 4-6 jXiJi 
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y J^;y»^\ i»- O^l^ JA iliol 5-6 J^-iJl 

^ Silp (5-6 JSLiJi) cu^l (SMA) olv^ j>. (.Lfc J^-^. 
(Bayonet oJ^L J^ii oli (ST) y> Ui t i^L^aJl oU~iaJl 

^_^~.«-S^I oULj oLSLjr ij'-V" J:S'^\ Locking) 

. (Computer Data Networks) 
i tiJLlI cJi^ y 3-4-1-6 

^jjjL<Jl J^Lj<^I i— «-J j-0 i_J^ *^Li>i 6-6 j-fJij 

jl ■ .,(^ jl a kJI J*>Vi~ jj-a jj-^LaJLi tiLL~Jl J^jj lL-^ 
_ J iiLLs Jil^ dJLLJl y_ LaJLlp j . (Crimping) J™a:JI 
OjLiJ j-o-vJ jLo-x-i-xL; (Optoelectronic Transducer) (_g^ ; 
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.-IJlJI tHJ\ oL-S'y" ^><.^ (STC) '^jJ^ t^LJl 
i^jjj^ '-jLJi i^y iJl^ ' ^ ■» -,^^1 oUjJiJ I .^^.^^ ^ - - ■ ^ ^ (j^j - ^ - ^1 
JLxjlJiI oli ji^^ y_ ojL>^ iiJui^ t(Twin Fibers) 

f-L^I^ f^-' 'ij^J~' 2000 _) jJl4j J-L;>«j SjJlS olij t Ijl?- ^ ^ 
^_->.3_«Jl ^L«_^l o*>L^j_<._) "wa-JlJl (Termination) 
i]*>L*.Vl oJl^ oi . (Hermaphroditic Expanded Beam Connectors) 
JjJaj iL>- j_yJLp 4 dB/km JJL jJiij LJl5' iJiii o*>L^ j 
31 Jl^Ij jJl»j_L5' j-t dLL- ojj 0^ L«-^ .^^jJU 1300 




(STC XfSiu) |^_p<aJI i_iiJl ^ts^ X^'iy^S ijJt 7-6 J^iiJI 

(Anti- Reflective |j>.LSo<J*>VJ J-i j *LiJ<j cjL-juJI j Jiil jJl 

Jl^ J .(Crosstalk) ^Ji ^jiuj-idlj oUlJliiJl |_^/aJLiJ Film) 
iLii oljj Oj-^i-jj L^IJLx_^l jlSCa^L 'bU (_}$^ oJiiUl ^LjI 
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J-s^s j-«Jl (Bulkhead Connector) j^L>Jl j^l 

JL<>_j<.j:_^1_j Jwsi j_oJl 4_J jj j_SLo-jj (Free Connector) ^,_>Jl 
(Carbon Fiber-Loaded ^UbU oUjj^^SLJ jJl 

i™.JaJt-o J j^S^I j-jIj JLsi> ioU SjU^ ^t^^ Polycarbonate) 

ciUVl ^^s- o'iL^j^ 4-4-1-6 

jLii (_yl<> LJL^ j-a-<Jl oLJ'Vl oLi» 

^Ul ^ (Insertion Loss) JU-iVl 

.U Jl^ JuiJl II* j! VI toU'Vl j» 



^j/L- 900 

^1 jU-il Jis- 




^> (8-6 JSLiJi ^) J^j^l j>«-^. 
j»l_lajJl \Jls> oJ .oij^l j (Pre-Assembled Fiber End) 

iJu^ j.oj<Jl cjIjjJUjJI l1j*>L5' ijiLc jj& 9-6 J.5LiJlj 
.i_j?-jUJl J ^_^ljJl jL>jiX_^!>U i~^LJl (Connectorized Riser Cables) 
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J>^ Jjir JU*i-L f-j^lj J\ij^\ jUJi J-^j 5-4-1-6 

Jj-lsl i.LwJl oUL^^ ^ LoJLiP ljLj-b>cjj t5-^LiJl oVU^I 

(Male and Female D-Sub t 'Aj S'i (D-Sub) ; 

A-iJJl ii^^LxVl ^ JL->«JL^*>U iiii^ <=-lj-=rl j-o-vi^ Connectors) 

.(10-6 JSCUI) iiCx-.%Jl 
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( jo -1 ^^ 

S-o-o-A^ o'^Ls-sj-o ^Ijjoj LoJ' .iL^L>«jJl ij*>L«Vlj i-^5LjL^">LJl 

(_^1:JLjj . (Male Connectors) aj^JJI o'A-^j^I JiUaJl o*ASU 
.ajj-aJI cJUVI aJo^Ijj diLJl ^ oLojJu^l J— 

jv-wo-v2J Iwww^auj ^-^>cwa-Jl -Lv^ 4_pljLoJl ^Lwo-S" ^ ^..v-' o^j-^^>x-a 

-La j»|JU>tJL~^l oiLjj JLLf- 4_vsL>tjj 

(Plug-In Optical Fiber (^i <^j-^ ^Ja— jLoJti~-l 

(RS232) (.Ukj jLi t JllJl J™- Jlpj .(11-6 JSLjJl) Interface) 

Jj-ljLxJJ «Lsi> ^ ,.r7i_ I. oJLxJ JLloJ 4.~»L>tJ iS^>Lxl ^_^Jl1I 
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^Ja-Jl ^\JS^\ d\ .SUi i]*>uSll ilj lil (Interference) 
jl jJlS' ^j*>liJ) j»UaJl iJlA ^JU= SiLj |_5Jlp JLpL- |_g__,-rf2Jl i— iJil 
iiiS^I ^_y)LP ojLpLx (Multiplexing) iipLvi^l ol U-S' .( yS\ 




.(Interfaces and Buses) ^kJI 11-6 JS^I 

jU t J^Lj .(RS 485) (.UkJ Jlp dJUi 

t ioJijl j_j3 oi^j^lj tiaii (Logic-Addresses) 4.>a.WA<Jl 

(Total Impedance ioL^^S^I ■ .^bU ^-15^1 jIj<-<JL; ,j~J j 

. of the Electrical Surface) 



^1 2-6 

4JIJI J*>li^ jl t (Splicing) J-L>Jl ^Juj<j j>lJjk:L--Lj dlL-j 

((4_Jl-.Jl-.jJ I 4_Jl«_«JL))) 4_J_«_«JI oJla .LJLS' dJUu^l J jJa 

.(Concatenation) 
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^ (Demountable Coupler) dJLDJ J-;Li j J^^>_5<JL™jj 
JL>_)<JL--I jl t (Filter) j-^ ij-^J ^JJj-^' cjNU>JI 

(_g^ ; _ J jJ^I oUs JJU jl (Optical Couplers) 

1^ (,J.;Jj:-^ jI /j J-~- j-i (Optoelectronic Transducers) 

^JL«Jl o ^^iJlj (End-Fire Coupler) O ^^iJl : U-a ij ^,5^1 

. (Lens Couplers) 

^^1^1 Cj^I 1-2-6 



toJuJLjJl (Coupling Losses) Oj-aJl oUIJLii jLjLp'yi j^^—x-; Jls-VI 

. (Insertion Losses) 

(Entrance and «• j ./} II ^ j J ji-i j Oj-S^ LoJL^ • 
0 J <• aj jJuJi A:>tiaJl J j,.:>t:>Jl ^1-^ ^ ^j^\J:^ Exit Faces) 
JlA^I j t (Symmetrical End Fire Coupling) ^JiL^JL^I ^ 'I g ■ II 

.(12-6 JSCUI) ^^^^sJlLJI 




l^...,a«u ^ 4.^LiJLa ^ J 12—6 JXiJi 
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LED jsUwaJl ^ jis * j-sAJI ji^ ''-'1 lS' - J 

.(13-6 JSLiJi) oiiJl 




i>-L~» la ^j>- ^3 13-6 

jj.^ "Lp-L^^ jJw'VI OjJaJl (_a-JlJl ^jji f- J .,(? 11 ^Jj-'" t^l 

.(14-6 JSCUI) 




4^Lwa ^ j^- 14—6 J.^*iJl 

^JUJI j^l 2-2-6 

(Symmetrical Lens ^LjuJI j_j--Jj<JI j^^l iijji' ^ UlJJ-tJL^I 
JbJl j ^1 J (i^-iLUL; i-iJJl j y ji'^i 15-6 JSLiJl) Coupling) 
16-6 J.5LiJl) (Asymmetrical Lens Coupling) ^JiLixJl 
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jliliuJI ^JUJI 0 ^aJI 15-6 




ol ^fl t (Junctions) J^v^jJl isLiJ jlj^p (Mechanical Tolerances) 

^'>^'j Jj-^l t/^^' 's^"'*^' 

jU dJJJJj .(Bonding Layers) iajjJl oliJs ^^jS jV-^S^^l cj%)1j<^ 



C^Ueuil e,sJLiCU oU 3-2-6 

cjLatJLiiJl oiJLxjLa cjL) ^,.L<JLi ^jL>tJl jl JJ^IjJI ^^^J^ * j-^iJl 

oiJLx-jL^ oUj-i-oJl jLp j_j ijLwA J . (Multiports Couplers) 

olJ oJla j_j.<>_™jj .'i.Ss— iJLi US' 16 J-^^j W " ■•■ " 
j_^L>- J-^^.^ J^__^l *jwaJl ,_^Jlp jujo<Jj t (Mixers) Cjlj3*>VjJLj 
a „^ -Jl j-.C' jJ^I ^1 i^j-o J_Ji (Laterally Transferred) 
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(Overlapping) J_^IJLiJl ^.wo-S' ^Jy^ j (■ j ..h W i-^-o-S' JUJo<Jj 



(j yi-a ^ jj>i^l ojJ-aJl ijj^ ^' ■ '^^^'^ 

(Termination of the Individual Ports) jiJi oU=:uJl ^ JLijVl OU-^ dUi j 

.0 ji^l 

tojj^j^l oL^tXiJl SiJLxJU oLjji«Jl jj> aJlLoI iSLjk 

^ :(l7-6 JiLlJl) (Switch) JIJJl j\ ^LjuJI o^^I • 

JxJl jV^buJI 17-6 JSLiJI 

(Symmetrical Offset Coupler) jjl jJl jJiL^JL^I j ^,_5_oJl • 
tjJjJl (Alignment) i^iL^I^L j^iJl lJu& :(18-6 

.iLli JiJl ^ 7y^\ -J^' V^-S' ol Li' 




Ojl jJI jbbuJI 0 >JI 18-6 JSLiJI 
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(Asymmetrical Offset Coupler) ^LuJl jjl jJl j yu^\ • 

\1» JL-- ^ « ^L:lJI ^» jl :(19-6 JSLiJi) 

jvj*>L« 0 IJla jl .(Low Insertion Loss) ^y!JL>^ jU^il Jlii 
(Step Index Fiber ^ jJa_>Jl jL^^Nl Jw^Lx-^ ^LJl 4_» b 
oJla .J^j i— iJJl IJla ^^^i ^t-jLs^l j^ ^-^-"^ t Systems) 

. (Offset Positions) jjl jJl ^ i ^ ^\ y> y JjUa^ 





jtUiJl jJ> Ojl _jJI j ^1 19-6 JiLiJI 



^ Jl^^t oWiii tij^L jI»UiA J J&A 20—6 J>^^1 

i_5J^.L<Jl t_JJlj cLi*>ViJl cjU-^jlaJI ji __^L:l<JI j jJl^\ • 
J..SL.1JI) (Asymmetrical Three-Port Coupler With Lapped Core) 

: (20-6 

JliiJi j_^" iJ^^J '^^^1 ^-^Ij i_^^l ^-^1 
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(Four- ^Lx-lJl i\ y ^ ^j^^ CjL>c:;iJl ji j • 

: (21-6 J^_SL_^1) tPort Coupler With Beam-Splitting Mirror) 
^Ajt-iJJ Si jj> jLojtL-^Li i_iJJ li-^i LLrfSj j ji<Jl IJla ^j-o-^Ajj 

jjis |_^Jlp j IJla J-oJjo N .(Beam Splitting Mirror) ^Ji yjs^\ 



j-Slojj ((Polarization) I-Lp) 



. (Wavelength Selective Filter) ls>- y>]\ J jkJ 




(Four-Port With Beam-Splitting ^, sTj^ ^ 



^jl* ^ j-2-« 21-6 J.^-n£JI 
Mirror) 




(Four-Port Coupler or Bitaper) cAm ^Jij ^ Ju 22-6 J^-iJI 
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J a •. ' : (22-6 (Bitaper) CjL>t:J ^jl ji j • 

jvJuj t (Fused section) jsj-^iijl *j>Jl U--^ ^W^' 'Ul 

.^1 iJ j» (Optical Power Coupling) 4j^,-aJI 
(23-6 JiLlJl) (Switches) o^/l^ oU ^^L^l • 

^j-j j ^,^^1 IJla 5_Jo ij<-^ ^jl jJoj . (Swtiches) cjNjL-<JI 

JlUlj (17-6 JSLiJl t ^LjuJI j^l Jl.) Ja™Jl JiCiJl 

jLjjJj jllxJ tljb^ Ig ; . .. I jjJ^I lJu& J^o-«- jj .21-6 




;l»i«n J 3U» J-»^ ' JL»-il oUtfj gjL J js« 23-6 J^-iJI 



Adkuil aJlA 




j\a\^')1\ ^Jbcu JSU ii«J S iiri'o i-iyi^ C) 24-6 J^^l 
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oUUjVI 0 >J ^ISUjVI ii^l 25-6 JSLiJI 

(Transmissive and iL^ j 4_™i'Lj<Jl i^wo_>^l oU ^,_5_aJl 

:(25-6 JSLiJDj (24-6 JSLiJl) Reflective Star Couplers) 
iJ jj J j-^-vs J*>Vi^ (Transmissive Mixers) iL- oUaMiJl 
(Biconical is j ^P^jJ tfJLij L^_si_x_j ^ ^LJVl iJ_p 
JaiLvJl * j-^iJl c iJJl ^ ij^LJl ol^^~J<jJl J-J"-?^ J • Tapering) 

j_jJl ci-sjj jli t (Acceptance Angle) Jj-iJi ajjIJ ^jL=^ 

j_j3 k_JJl 4iJal>i ^\ t- J .,,^11 ijJ<jj a jl j_jJ^ ^iUaJl ,j,^2J<-i jLiol 

\^ (Reflective Mixer) ^^LjJI Js'iUJl ^LJVI J-^-^ j j-^^l 

^j^- t25-6j 24-6 ^^^JlSLiJI .^^1 -L^ i5*>UJl 

^^,J-Jl CjL>t:3 |_jJlp (Input Ports) J-i^-^l oL>t:3 iiLkJl 
cil^'^l oiJL>i::>j cjMv^jJI jLoj<i~-L; ^^^^.^ t (Output Ports) 

.^j-.>s-b>iJLw^l jl oj-^_>-*yi aS" j^j^ 
(Couplers as Signal ojL-ipAJ ol_o_,".^a_<l_S' cjl_j^,_i_<>Jl • 

j» jij ij tojLipAJ cjUJ-J^ CjLiji^Jl oJlA : Dividers) 

cjU yuil\ ^ l-j'-^ (_S jv-^o-viii I jj-o-vij .26—6 J.5v-iJl ^ 
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i^j^^^S •n-aJJI a jL^I 26—6 J.^*^! 



j^l jdi 4-2-6 

J.^j>J ojJi |_jJlp JJi ij-J j^l Jli^il ^LJl JiiJi C)\ 
.SMS i— aJJI J-*^ oj-^ t.r^ J '-^"^ J^j-<Jl (Tolerance) 

(Axial Fiber ^i-JJ ^_^j_^^>.^^l ^1 a ia .,^"^1 ^ \ la V • 
J^l jjJl ^y. jji J^UJI IIa J .(27-6 Ji^l) Misalignment) 
Lk>Jl jLi t *>lia J .ojLi^l |JL>- JjLa JLaij 'ol^ il^ tL^I 

iLftJl ^ 30 jJLiftJl ((Transverse) ^ ^c— ^1) jj>,^l 

j^/ ^15 (^j ^^5L>. 100 0 Jai ^_iJ J^j 30 JiLnj Lo (^1) 

. J™*<ii 2 ytj J-^. 



oUk<»VI J Iki- 27-6 JS:-!JI 

(Angular Misalignment) tij'j-^' ^Jl a W .,^"^1 \ W W • 

^gSll ^ l-br ^ J^UJl IJlaj t(28-6 JiClJl) 

.J5LL4JI OilijI Lais' tSjiJLxJl i>cXiJl O^w? LftiS 4JI 
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oUk^VI J llajt 28-6 JSLiJI 



oU'VI JL^I 29-6 JSLiJI 

J-^L>Jl jj^iLSoo"^! (Fresnel Loss) JLii jl • 

j_jJl j_jJj -LaiJi IJla io_i J.,^"j ^L>-jJl _ *l j^l ^W..^ 

iJJl ^tJa-^j _ «•! ... I _ ciJJl dLiJl JU^- J™.ji 0.35 

J..«J ^ JL43 jJ^I dJUJJj . (Fiber - Air - Fiber Combination) 

jLs^^l o*>LoL>t» i4jUsL«J JjL- jI /j JjU> i'^U' JLjc-^^Lj -laiJl 

.J~*«ii 0.5 ojIjlLo Juij 
(Insertion jU^il Jlii ^.a . J^-^' ^ j-^ "-^ 
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^ 5 ^*>l:Lj^l jl t*>lia .^UVl jj-j J-s^jJl isUj JLXp ^Uil Loss) 
0.5 _) 'Oj ^x^j ( jJw?! ^^iai ji-l i— iJ 

Jb^tf j^Ij >^;.Ul Jajj 5-2-6 

Jaj^ jl t (Cleaving) J_J. J*>U>- J-^j^L v_iJL)l -la-;^ 

(3 j-i-ixJl ^Ja*Jl ^c^:-^ (Ferrule) i_j_^VLj <_i~Ul (Cleating) 

(Fujikura's I j j-S^~r ji j-^ isjJl ^Lj<JI ciJJl J-i 51^1) 

.30-6 JiC^I 0 ykUaJl (High Precision Fiber Cleavers) 

SliVl t^jJiiJl oli ^UbU (CT-04B) 

(.^LuJL k..f..Jl 15LLJI 1^ JL^-^^O (CT-IOOB) Ij^" ^Sll 
ciLJl ^ jL>_5<JL^'yi ^\ 4iLvi^L) (Titanium (Ti)-Doped Silica) 
.32-6j 31-6 jjJiSLiJl j_y9 ilvai/o J-^' .^jJJuJi ISLLJl 

51/"^! oJla jl yJl 11^ 33-6 JS^I ^ 5 y&UiJi JojCuJj 
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(lj_,SL»- jj i.a2j) ^JAi\ JJ. Sbl 30-6 JSUJI 




}u>Hs) Sj-LISJI Jji Slat 31-6 J^^l 

^jJ JL^Sl JL^ (34-6 JiLlJl) (3M's Hot Melt kit) "oIp jl 

^^waj jj-^j 1 5 J-f- ^Lii Jb^^l (j ^,j<ju-jj .(*— ' 35—6 J^SLiJl) 
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(AURIGA (europe) PLC 
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^Xaf) t-iJUl Jl^dl |t-^ 



(AURIGA (Europe) PLC 



t- j-vsJiJ ti^L ^Lw3J j"^^ '>-^:^^l i^ULk 6—2—6 



j1 4kJ»U Adku 




4jjIj J ^ 1 ^^ij (. aJlpU j_3<J W !| oJla jl ^\ t (36-6 

j_pl_LL]| jil-o ..o \\ ^Lj<_J.I oiLjJ J.-j>^:l„^I ^ t (Thermodynamic) 
.O^^iJl iipli Jojj La t*>Lli ikJ'Ul iilaiJl (Magnify) 
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4JUI5CU e jli ^ ^JJS\ JjliOl J^j 7-2-6 

(. i^jSjij jIp jLo-xX^^Li 'iLsLSoj ojIJj (_5 ^-.^aJl ciJJl Jw^j 

j-<Jl o jJJl jl (End-Fire Coupling) (_yjL4jJl j j-«-Jl 4 W ..^Ij^ Ul 
.(Evanescent Wave Coupling) |_^^>tJl 

J[^\ 0 1-7-2-6 

l_5^,>cj lLw^.:^ iSj''"^ ' ^ J^LS^JuJl i?- JJ-^ j ^ J-*J 

. (37-6 




(GaAlAs LED) iUlSi. i-Jip li »j-A)lJ 



► ki^U ^U-.<9 ^ iSj^. ^-^h^ 1^-'^' 0 j^' 37-6 J.^.iJI 
^•Sbjl ^jJl 2-7-2-6 

(_s^j-- J^'^l yr^. t38-6 JiClJl ykUi jjt US' 




Jjil^ i>- JJi ^ i y 38-6 JiviJI 
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oUVl J^j J> 3-6 

,_jJLJa^l ci-JJl jLi^il jvJo jvJ t(Epoxy) *l jJ- j»lJLk:L^L; 

iwJlIa^J .(J-s^ 4.™^) l>r W . .. 1 J (_3 jj5-L<J| ... 1 1 

.Jl^l jJl Jwvs 20j 15 dJJi 

i:-L^J c3 j-i* '--'jj-^ kiJJi j_jJj iiLvi^Lij t "uJuii^^l 1 g . ^1 .^"j 
Jil i^ji^ ^^r^' ""-^tr^' j-<Jl ^— ^ ^ l)\ 

.JJl jLii oli (^j-j^l J-v J (3 j-lf iiLjk jl c 1 ^ «-o 
(Mechanical iL5LjL5L.<Jl aJl^' jJI ^ Lo|jL>t:L^I (3 oJuk j 
.(Fusion Splice) 5 iUf jJl j Splice) 

ij_5o<j iojb Jajljj ^UVl jj-j iaj__^l JsUjj Cj*>W? jJI 
(Splice) ^j,^a_ij<Jl jl Jj_>Jl_) ^LJ'yi J—rf? J (_g^,^>^j .cj*>Ls^?j_<JI 

Cj*>Ls^ JLii dl JL—^ t IJL?- j*-^ I-^J -Sj . a \\ CjLsL^oJJj 
jLi t |J,Aj<JI L> g k-i ^ ^j-^^oiJ LlLvsj lij Lil t J™».ii 0.7 (_5jL™j 
J_s<»j-!l |_yJLP kiUi jujUjj 0.5j 0.1 1^ ^jl^ JLiiJi 
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4_Ju>_p J*>li^ i^^^ ^ ; Jj'^' ^t-^' ^ j-^ -^j^ 

c U g jvi ^yjj t (Fusion) jL^waJ*^! ik^ljj UJ i ^y3ji-xi\ 

jli t jaLf- Jl5\-Lj L .^lii jjLf-J |j~<>-i- 4.J-o_»Jl 

*l jLo<JL^L; iajjJl J (Mechanical Splice) ,_^iLjLSL^I ia-;_^l 
.(Fusion Splices) jl^vaj'^L J.X>Jl jLAL/ij (Epoxy Splice) 

JLaiJi j^-lajj U-S' . (Fiber/ Air Interface) *l j^l /ciJiJ 



«>1 yJl o:iL^j 1-3-6 

i^_jlaS j] f-\ jki\ JLjCL^V A--.-L-Sfl oljJaiJi 0^ 

:^-L ^ (39-6 J^l) Jv'j 

5jj.L<JI oiLJl J (Resin) ^1 ^JJl ^ ^'^^ Jali^ • 

.[__^L<Jl jUuiJU-M] lyX>- a j^^j^j ~ (Hardner) 
.(U-wi ^io<^ cJLS' \':>l ji> kJt^l • 

.JJsj^l ^J^"^ ^^^1 |_y9 f-lyJl ^^^i^ • 
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(Fotec kiij iuJii;) J-^'il jl «■! j>lJjti.-Li ST ja 39-6 JiviJI 

Sjl gJUJl ^1 yJI 2-3-6 

-UjJ^j .^^^jC jfi Ojl A^jjJ <Lvaj JJ-P P-1 j-*-^^ ^lPxJL«-a 

^j.o.5vJ3 L^jL™« L«lj .4_o<waJl cjLLwJJ iajLLa ojjJ i^J^ J j ..^-axJl 
.f-l jjJl i>JLjt<J U ^ iw-Ji]a:o L^l ojMp tic-Lx i..fl.,>?i ^1 ^'■^^ 
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ejl j>- i>-jJb gJL»uJI f-\ 3-3-6 
IJL:>- UiU aLcjij Lo tA3 ^1 ojl y- A^jJiJ «•! ^1 g^Li^i iJUJi oJl* 

^j!as^\ f-\ 4-3-6 

JJ-aJI ^JLo-^ iiL/iVL; ."U-^ '-"^ ' 

A-JI 4*JiSfL ^UJI ^>^!>UI 5-3-6 

ij-o^ J .\x>- 4 W . ... ; J a 1| aJlo-p jl t (Connector Ferrule) 

i^^jiJl jl tk-JlvaJl dJL^I^,~~Jl JLq->C~-I jsJlP ^ oJlA J_5jL~a 
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JULJI J^'if 6-3-6 

jjJl A;>JU/o iJu^ ((Accelerator) 

0^ ^1 2^1:^' ^1 <iUiVL; t(AiJjJl J ;JL' 30 L.) 

ks^j^ iL>«JU ii J la II oJuk J5jL«^ (1)1 . J-^*>Ul iL>«JL«_«J 

.'U»t.»..a'.Jl (3 Aa^VLi ojJUj A^-^ ' ^ . ^11 

^1 J^tAJl 7-3-6 

0*>^^l J-s^^/ ^1j_ftUl J_^UI J-o-P jl 

j» "yju (Primer) (j_^L-l) JjL,^ "^1 '-^L^l 

i_j _^*^l J^l'^ ^J^J ^•^'^ AijtJljtxJl (_5 ^r?=JJ .^-^^*«^l (JL«jCl»<<l 

.(«-l_^l k-^LJ<j t (Anaerobic) ^JlLls^ i:-U- La ^^r^j) 

60 30 j^y.) If^j^ 0I4J L^LxSlI oj^l (1)1 

(_5Jlj>-I^ LoI j .l—A-Ji J-^*>Lll 4.>JLj<_oJ j ks^[j>- (5^Lj 

.^pi-xJl J^^Jb>t/o ojLp «-*>UaJl j^L^il jl ^ ij^Scs J^jL^^I 

dLLX"^) J^V 8-3-6 

(_5jL™j ,_5-JI t,J-v»*>L]l 'L>tJLj<_a 'ks-j^ ^ 4_^^L^'yi 4jJ_wa 

cJu^^ ^lyJl ^y. ^_^l lla jl *^l <.J\y^'^\ Jv?:>VjL i>JljcJl 
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tjj'"^! ^ tc^jJl 4_JC 30 (.-LieJL^I ^aJ jl L_;) LiUJj 
oj-^lj .LjwzJI cjL^-JI J^o-^ (^^Jlp jili J_s^*>VJl IJla jU t dJJi 

t M jjL>tj C~~J i^lyJl k-JlvaJ ilii*]! SiUjI jl iSj^^\ 

.1^ 12 

oU~Jl i» jLLo (_yJLP' a-JLp' L^jJlS J L^-«J i—^c^ j-^' ^-*-dj-~" J ^ ^ g ■ -' 

9-3-6 

(Crimping) ,_;A«j<JI jI jV,~s^J<JI J*>li- t 

.(40-6 JSLiJl) J-^_^L ij->L-Sllj ^\ 



((Fotec) til: jj je> j>* ►l^:^! 40-6 JSLiJI 



(_j-^J Lalj .4j<j^_^j 'd-^-^j JajjJl 4_J.o_t- 0 j.S\J j^jJLJLij t,j_v^*>\Jl 
.L§_j iS ji^Lo iJujJl L^jjJi o| U5 tJjjiaJl 
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^j^'^ J-^N-ij Ja-o-Jl ^LJ"^! ^Liiwl ^^jIp ojili 

i]*>L>.S/l J--5jJ c---1Jwo ^jjJl iJiA oLi tillJJj (.jv-5*>l>> (^jwa-; 

yJl ^^-viiiJl J\ i»-UJl jji Jaj^l 10-3-6 

'■^^^I (3^ •^-'^ t^jL-^j j^b>t4 11-3-6 

.,_^4]LiJl ^1 (Crimping) (_jAa*^ j JJs 'JLs-ii 

.(oJb-lj J-Vj AjaA) Jl ^'•-^ 
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^,^1 j1 Jjl;»Jl 4-6 

0*>Lsf jJl jl o'yjL^Jl JajjJ ^ia. ...I Jajljj LJI^ 

. (Distribution Frames) ^jJl oU-jJj 
J-^^l JLis 1-4-6 

(.c_JlJ (EUipticity) ^y;,JJj>.y\ JiC^lj tjL-S^'yi J^U/. 
^iUVL t^liJl ^1 jL^I J^U- ^ jyVl ^1 jtlsil J-U. 

gjUi JLaaJI jJLfijj .^J .. . i^j^l JJi oJj^j^l I 

Lji~J9 I ^1 -i->«jj t J™-^i 0.5 j_yJljj«tj Jji>«JL J-s^ jJl ^ 

Lolj .jLf-^Vl ik^ljj LjJUf J JaLoJVl oiJL«JL» ciUVl 

,_y5LjLSL_«Jl J-vjJl gr^'LJi Ji-a-a-ll Jutjj -ij-y^i 0.2 J 0.1 
^1 ,_jJlp J-^ j» JuiJl Jil (Mechanical Splicing) 

(Fusion (^jl g iVi J_sf jJl j-^ 2:^^' JLiJJl ^ jJJ] aJI 

. Splicing) 

: L^jjL^j 
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I— iJ J^j jj t -J^^ J-^^-~; Jj"^' (j-" ^j^*^' >j-sAJI 
jl dUij (. *>Lli iJLii ^x;j j:^^^^ 62.^1X15 a jlsl (_gjL-j 

(1)^ 1.1.^^ tisLoJ'^l iJjiJU ciJJl oL>JLi ia.«jJl i jjLi I— iJJl ^j^*'-^ 

^Xx^ c-i-JJl ^j-a y^ 

.J™-i 20 ^1 Jvaj ^ OiiJl 
Alignment oUL^*^! »Ua>-l ^^^iaj 3—6 JjJL>JI 




/ 
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aJUj> J oUkvs'id <^Ua^l 2-4-6 

:(3-6 Jj^l 

^liLJl J^^l 3-4-6 

jj& (Mechanical Assembly) ^^ySLjlSL^I ^y<,.>^\ V c^j^ 
j^l 0?^' Cy-S ■ CV-groove) iLs^j ^ Jlj>Jl 

, ^^^^ Jj>tJLwv^oJl ^J^-*aJJ1 ^L«^5sj1 

i^L/. L^^ US' tL^jl^V 5»j*>Ul olj/Vl JUjti^l 

V k-ij^s^l SJUtfj 1-3-4-6 

(Grooves) cijUJ jl -^^li^l oli i>=jj-^ ,_5J^ ^W^' (^^^ 

A>cJj-iJl oJlA j» j^J .(V) j^yLj*>\Jl i—ij>^] L^J-Sv-i 4..-iJ 0 J 
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^ j2j (^jJl IJL-^1 41-6 J.5LlJ1 J ajj .o^jl»(JuJ1 jjU^-^JL ^v-^^^tJJ 




V ^-sUI o_pJl JO 

oLJVi ji iJXu ^1 jJ< 0 jy"^ -k^^^ j>lJkMi^l 41-6 J^^l 

J^Ljt^j ^Ljt^j ^-^j^ J^5\-Lj ^LJVI c~w«ijJj 

i^rfj-y' (.r^ (Splice Connector) Jajlj |_,Aij<-j jv-i' /yj 

.iwiJlJl J^ljt<J ^Ua^ J»L»>j 4J dj^^ olj (j-^jJl jj 

.^1^ . . . (^.wiLxJl JLojCUoI J (j-Si Jajj 

OjJl J-^iyi 2-3-4-6 

(Elastomeric Splicer) j J-vl jJl j . 42-6 J^SLlJl J_vaJji 
0 jl t(V-groove) (V) i_ijj.>,jJl 
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.0 j-lasJl 

iJlJuJl ^_^15LJI Jaj^l oJLP 3-3-4-6 

.43-6 JSClJl U./jiJlj (.^UJI cJji\ 

(.(ytUkJl ._iJJ J^LSJI ^iJijjJlj (Buffer Tube) iL^Jl 
(Ultraviolet-Cured 4_;.> . ^.„^^Jl J jJ 4_j«_iVl_; ^Lj«_«JI 

. j^l ^ JJ t_iJJ o^lj o ^ Adhesive) 
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A. 



ij;s_j;JI j y i»_t'"^L i jJI Jaj_;JI 43-6 JS^I 
Ji^Jb j»j O^-? t ^ g • •• " ' ^1 J W->JL i_iiJJl ^ Jo Lo-S' 

j^jl^"ifl 4-4-6 

^^L5L.Jl ^ (44-6 iii^Jl ol* v-iJi::^" 

■ (Fusion Arc) ^ ji JUj^i^L aSjJI a-aLju 



. , Z oUlj^l 



(£i%Ji\ i^'S ^jjS jj\ J^jJI Ijl. 44-6 JSLiJI 
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.(Stripping Tool) o\yi JLjCU-L "wIJlJI cJI ^isl aj^aj • 

. (Fiber Optic Cleaver) 

(Fusion t^jL^_s^*yi i^l^l ^ tJLJSfl JLJ-.sl • 

.^jJl ik^ljj ciU'^l ^Ju^j j»j Splicer) 

. (Electrical Arc Ignited Between Two Electrodes) ^\ ^jji j 

t(ytljJl cJjJL (3j-~Jl (^jLg-A^Vl J-^j-!i oIjjI iiJiij^ 

5 t^jLf-AJl J-v' J Jlp SfLl.. 45-6 JJLUI 

(.^1 Js3 J>1 50 50/125 ^LS JsLJ^II iJL*i- 

.JioJl J J« ^-iJ^Ji J Jtr-'-^ 0.05 Jl_^ 
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(Brand-Rex 

(Heat-Shrink S jl jj>Jl iJa^ljj Jl j J-S^ J-*-'"-^^-~~dJ 

jlj-si""^! J i~-:^-Jl J-^l j-«Jl J-" ii-rf? jJl 4jL>_>J Splice Protector) 

.(46-6 JSLiJi Ji^*^) ii^JlSLJl 




(GmbH ii"5L-Vl iJaiV j^jjS' ^ *«^) Sjl >»JV ^Jfe o y 46-6 JS^I 
ijjLL«J aJli_j}0 dUJiS' ^j-o .,(? o J Lo.^ .(i— jJl 4.Jl<>-c- J*Aj- iwiLJJl 
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^ s'^'-^j -c^c^-^ lS-^j-o-^ ^Ja-~j ^-iJJl ^Wal (Cleaver) J-i 

.(47-6 JSLiJi) J^^l 




(Fujikura i«jL2;) ^^-^1 J-^j sjip 47-6 JS^I 




(Brand Rex i«a2j) yj..,..-<ll J^jU- ^.iodl (^ji>u ^ iL<» 48-6 JS^I 

j^Ul; 48-6 JiLiJl ^ 5y»UiJl dlL" jJl 

(Integrated Local ^ j-^U J^LSo) j-a^ j*-S^>J j jIj<-.1i~-I 

j"^! i_ij_s^^ Light Injection of Detection System - LLIDS) 
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^^^-^U J^U-JI a^-jJlu oLJI J-^j 1-4-4-6 

(J ** f- 

aJljl A^.>JI ol* .5-2-6 ^ aJl ^UbU 

jj J .(wiJlJl jj.^>=-« Sjij-o-t- i-iljial ^Ig.^l J._^LilJ cjl^'^l 

l»J j^j (LsUL" ^US/I ^likvu' iJli (i^a-i ^USfl oJl* 

(JU^-iJ jjjj^j (_^j;>tj .Ijl^ jj-jjLiX/i Ut . .,1^ J 1 o ^ .p^^nj J^.»ijL]| 1 

-lajij J-/? jj--'^^ J*5^ (2;^ ^^jS'l AjL«^ 'j^^V^J 

2-JL«j ^_^Lk» 0 j^^Jl."- (^vs jj (Buffer Tubes) ^^jLaJI ^^^j-JVI 

. J-s^ jJl ikaj >— iJlAj oiLpJ J^l ^ «•! 

JaoJl oUHJ jl^'^U 2-4-4-6 

L.^-,ij<j ^ Ji«jJl iS^j^ (j;^ j^-*^*^^ J^j^' ^1 '-^2^1 

Sij t(Jil jl ol ^^SL^ 10 0 jJai ^iJ^ lUL) Lo-jj) 

ciUVl iJUi« J-^ 3-4-4-6 

(Multi-Fiber SiJj<:uJl ^LJ'^I J-s^ j ioJaJL; iiJmJuJi i^JLi^Jl |_^Jlp 
il (.(49-6 JSLlJl ^ Sij^j^l dihJ 4.4^:^1) Splicing Systems) 
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AURTGA iAXij) UJ-12 oUSlI iJi«iJI i^j-oJI UJ\ Jli- 49-6 JSLill 

((Europe) PLC 

(Fiberlok 21612) jL^ 49-6 JiLlJl ,y ytUkJl JLiJi Jlo^,j 

J 12 J^jj t ' ^J-*-^ (3-^) ^ j-^ j^^-^ 

(V- ^! (V) o ^1 J5Li Jl^ 5jji^ JuiU^f ^ Jl^ 
I g - ^ ^ ^-^-^ .'Ulv' j j^?'-^-' ^-i-iL) ^-i-JlJl ' ^ : Grooves) 
(Discrete) j^^^l ^^^-JJl^ iLoJ*>Lo L^l t^jL. 38x13x17 
(Mean Insertion JU-il Jias Jjlx^ jJujj . (Ribbonized) |_^Jaj^^l j 
60 ^y. Jil jJlLs ^LSUj'yi U J . J_^i 0.07 Jlj^ .iAUl Loss) 
. 97.8 jJuj" (Yield) ^bJl 5 jJiS Ji:>i> J^'* 

ij—^j JJL3<_s 1 4 W .... I j-^ 4_3<_ijl J*>Lj^ ij—^ j-^l lSj-?^ 
.Jb^lj ^Jojj^ tilL^ ^LJ"^! J^LxjJI i.i~>o t'Wsli^ 

jli- ^ a5UJJ dUi J 1 5^ 25 
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jl ^ JLS'LJJ JaJ> \ i^j i civ? olil J^I-> 1 g S .t 

jU^iJ -LiJ J J t>JlJ ^LJVI J^Lj<_<J j_)Lk_a J^Lj<_a oli 

^^^^1 iJiJi\ JjIS" jJLp 2^ 5-4-6 

*l J-LiJl oljil Ij"^ i--^L>tJl iS*>L-Vl Jwo-3<jl™j 
Jw^LLJl (50-6 (Enclosures and Containers) 




(.is:;-! oI ji? ^ SiiJ 50-6 JSLiJI 



.L^ i jJ->Jl jj-o-vi '-A-JJl (Bending Diameter) 

(Strength ijj-iJl j-s^lj-c^ 4j» W Sll oJla ^ . » i^-^ dUJJ j 
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iiLb>JJ J t *L<Jl J y^:> J t Lfvij^j ^ j*-S^>^ J"^^ Members) 

J_s^jJj t (Coils) oLiJoJl ^^-si> jJ dUij ti-iLviNi 4^L~9Jl 
j^wi V cJUVI oiJLicu iu^^,^! d5*>L-Vl ^ oUVl 0 

^1 jJuJl ol ji\ (31 ^J j3\ .JbJi;.x;JL JALJI iJuf! 
2000 J-^ J ^! Jail J-^ J-' '^'j-' oLIkLJl JS' ^ 



(Fiber Splice Enclosures) i_iJJl o^Ua jJl ^1 i-U jt^<.__J jl : ii!j>-'>L« 

^ otAj-*-»Jl *l jl SJbJb^ o!>L^j ijl-^J j-"*^' ■ 1 t-iT Lo |i[ ijLS J-XjLj 



JiJ jsll cjIjUmj CjI J 6-4-6 
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J^^,_oJl j-» J j-W J t (Transmitter Source) J^^,_Ul jJ ..^ oJl 

Jl --jNl Jj—x-jj tcJ—JuJl ^^j— ' J t (Transmitter Wavelength) 

ol i_^j-aJI i-^l ioiiji jl • (Transmission Rate) 

jl iiLwo AjLiS^I "ui Loj Jjj^ aJj-aJI SjLi^s/l ^.o^ 

.jl jl jjjj oiU-J j_j]J ^1--^ 
i]->L-Sll J>^ '^.j-s^l ^LJ^fl JU-^I jLi ^-U 

ijjJJa^l (Repeaters) j\ oj.^1 iJLp ^/^-^ tA^L>,jJl 
^ 4jjJl1sl<JI (Regenerators) -^_^l S^LpI Sj^^Ij t|_^UjJl tl^l 
jJ '4j<_„^ ji) jjjsx^l Jj>cj;^ j^^j^U»cjJl lIU—JI jJl lLwJI 

j^l ^jJ^ jl^ -lJ y oiUI ^1 (c^lJ<->. 100 Ji\ Jwa^ 

U li^ Ul .dJlLJl J^liJl ^^^_jill ^\ dUi -SjJVJ '^L~«-Jl j-^ 

ojIjJJ ^jJlLa JuaLjoi iJj ^jJ-J-^l J-~jl-^l CjLiUwaJl cJ-oJ<JU>il 

j} •jJlS' 20 -^y SiLpJ jl-^ l-f™*j 
SiLpI jL^ ^.JlLlU 200 GHz J\ Js^l ^UVI 

.jj6' 100 JSC jUy 
j_^l olil—^l ^ 4.,>-?->Jui CjLa jJut^i 4-6 JjJL>Jl ij-o-sAijj 

: ^Ij (Regenerator) jJ j>i JS' ^j-j 

850 cijL-J t^j-^ J jJaJ >-^l ^j-^^l J-^L^I ^-iJ • 

8j C— iLi-^ 2 'i-^ j_oJl cjLj<_vJI ol a . . U t__^Li>i jJL^ jJLJ 

jL^^ ^^::J>^J3 Lt-j-Jiii Ait-Ul iolj^l CjUUwaJl JU>j<jujI Jb^ |_j3 
kiUi J-oJooj t jv-LS' 13j 8 ^jl jjj isL™a jllp jlJ jJ S^Lp^ 

tAjjjJJl oUU-vaJl JU-»JU-I JC^ Ulj .jL-jNl jl JU'^I Jjjw 
oJlA j_j3j .4j<^I JjLi» ^1 J-* ojJLiJi ^yi Jb>o (_gjJl J^lj<-!l jLs 
16j 10 Qjl iiLwi JLLp jJ ^ oiLpJ jl-^ 4JU>J| 
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3 



J 
II) 



3. 



J 

•J- 



3. 



,1^ 



•I 
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Ls^l kl^L^ ^jJLuJl jL-So^^l Jw«lj<^ li t^j-rfzJl ciJJl jl 

jL^jl JjU<_o_;J t ^Laj-iLj 1300 J J W ; J->= ,_5-^ j»|jUkl^*>U 

^ (_5jJl J^UJl jl .iJlill 140 jl 34 

(_giUJl c-JL^I 5-;^ J-* «■ j-sAU 41pLJI 4^Li]| cjUUwaJl ojji 
JL- j^l ^JU) SiLj jLSL^^Lj 4JI Ml (Material Dispersion) 

4il.™<jl dJJJlS' J-oJUjj .^jjjJJl ^jLlJl CjUUwaJl JLjCU-I J*>li^ 

34 ^jL~j JL-j^ Jjj<^ jsUaJ __^lj j-^j iLs^liJl 

4.0-lij'yi ^ Ulj .dlLJl |_j3 JiiJi jlJi^ |_jJlP iJliJl |_j3 C^Li-^ 

iiL^oJl jU t4^1iJl c^lJ<_w« 140 (_gjL~j jL-jl JjLx^ oli 
(Modal Dispersion) |_^JlSLiJI 0 j-lJl ^^^Ip jujlxj iJu^LiJl 

^ OoLj<^ 140 \^ jiSS tl^l Jjj<^ 5iLj sj\ jlj .5 jLi^y 
.oijJb><L^I Aji^\ kiUij t |_y)u^ j-i- iJlill 

JljJsfj iJU (Bit Rate) o*i^Ju^^ i^L^ ^jJU 1300 
LJl5' iJu^ui^ ^1 J jl (IrH ^-L^^l AiL-xJl jl^ .^JiLJl 

.Jajl ^1 JLiiJl iLoi' IjLj;*! 

"yi tJaii iJLlJl c^L^^. 564 c5jL-4 JL-'jI i>o-^ aJUJI 

(Very Large Scale Integration - i?-jjJl ^Ji[f> J^lScJl JLojcl^L aJI 
Jlp-I J CoU-^ (3 j-ij JL-jl o*yjL!t» ^3_i>ij j^jSlo^l ^ VLSI) 

.iJWl 

"L^lj cjLjjL^ j_J jjJI cj|j_^3<_aj jl j.5\Jl]| 5j ^ ?-l ^Lji;>cj 

JbJbaJl oiLf- oLjjL>JI oJlA i^Xvajj .'U?-jL>Jl Jw«l jj<Jl ^j>s L^—oJsxj 



299 



(Plastic-Based Multi-layer Anti- J^LJJ il_s^ oLi_JaJl iJLj<j:_^ 

. Corrosion Coating) 



^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 
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i~a^ ^ J .,^011 lJUb p-LC':;,...j .ij_j_>,£LJl k^sLJVl o*>L5'j tij^.,^! 4_Jj^^:iCJVl 



jj i^5a-.*>Ulj ipL^ jl ^yi <.1960 

LijLgJl iLoJLiJL! o*5L5^ LflL-iCLw-lj tiLlaJl ojL.Jj| oli 
oIjj.,i? Jl J J W:! i5^^>txJl ojill (j-i^i ciUi JiLo J .^,>ilJI 

jl (NTSC) cuJl (»Ui; J t (Analog Video) UjUJI ajjjOJJI 

i_j3 j»Jj-=:u~j jl jJVl ^,^yi-i>J (»Uaj (.(PAL) ojjwaJl 'jLo Jai^ j>Uaj 

4Jl«Jl™1oJ| 4...0-S jJl is ^^^cJLoJl J j-vaJl ojLi^ jl I j^^JjjJjJl tLwJl 'LoJajl 

OoU-:?- 1.5 j iJliJl ^ OoU~a 19.4 (Serial Digital Video) 
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t (Intercom) ^_^li^ljJl jL^zJ"^! j tiJuJu-dl j ^jjl ^JuJl ^^S^j'^l oULjj 

^>tj>^ ^rc-*-^ ^ j-c-"' u-*^ ^J^-'^ -^1 ■ • • (Ethernet) 

.(1-7 JiLiJi) ijibia jJ^ o ilSi 4jt~- ji 4J| tjLJ^/l 




(Brand Rex SS' j-i i^jii-) vi> i jU^ ^iJJ ji-s^JI 1-7 JS^I 



4JU«JI olSLiJi 1-7 

jj i^ji jljJl 4j<^ -^j-^r j jl j>L>jLA*>U ^^-^i-<Jl jj-^ 



302 



^\ ^^jJjLoJ jsUaj t Jo^pJl «uJajl ^ JL^I 4j<jjl J*>li^ Uj 

^.Jl^ "Ljl^t/O oLS\~Ji ^1 'L^xUs^ CjLSLs-i tj-^J ' (_5^J j"^-^ 

i^^^^x-i^JJ jyjj tioJajl J t (French Mintel) aS^^^ |_gjJ 

4.Sv— i j-r^ 'Lvawa.^t^ ' CjLaJj^j jLj<_^Ij t4jj.>cJl 

IJla JL>_aLi J^^.5vJI <5L„1j 'i.ysLicJl cjLS'__,-iJl ^^Ju ^ Lx-Jaj 
i_yi>,^ (1)15 2002 j»Lp *Lfiil ajI t ^1 jJlj .4^;5lLJlj i^^SJu-MJl 

ia_i^l oL_L<)-P oJUljJL^l 4_iLLSL]l ^ ^ J^\ 

J v-U>Jl iiM^^^I j-L>^ Jlp ^1 

^-UiJl ^ jwa-j J (Video Telephony) 5 jjwaJL; j-iUkJl oJJ^ J— ^) 
((Video Conferencing) ^1 -. W jL^Sll ^ oUL.>^'yij 
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.(jj-V^I y\>c!}\ J (Armchair Shopping) c~Jl 

5JbJ-p MlSLil jijdl IJla 
.cjU-L>JI oJiA |_y)LP i^JikJl iliji Lis' 

0^1_P J^^J \ \ ^^1^ ^JjJ 

i}i'%J^\ 4-^ bil .Ju-J:l™<JI iSL-lJl ^^^jj jLjlp^I 
CJ15 JU- i]*>L-'Vl ^Ijjl ^Uii dJUi jU tA™-U>cjJl 

jl ,_5wil j^l J-S^-^ J-^ ..hi tl— Jl isLoJl ^1 jJ jU Aj^ Jl ^LJVl 

(_5 ji^l 4 S W •. a c-aJjL>cj (j-^ oLSv-s-i JaJaj>t^ jj 

j^l 4.Lwsi> obi 16 c-iJIjo SiLp L^l I jlL jj-«J 

i^ijl^Jl ^1 jii'y oJ^I jJl iJliJi |_j3 c^jJuS' 16 oji (Narrow Band) 
Jl>-I ^j>s iJljJl c-o jJ.^ 16 0 jii ^j_Jlii ^j-^j ' cjLs jJj<^I lLwJ jI 
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(Line Ja^l «-L^I oJu- j Ja^l ^^^..l^l j 

5jLi^ i_yJ^ ./} Ji\ ojLiVl Jj^>«-j Terminating Unit - LTU) 

dlL- (Demultiplexing) iL- ^1 SjLiVl io-^J j (Multiplexing) 






1 J^^ 1 


.Mi 






H — j. 

1 

1 • 








^j^-iS t^ji-^S (_aJU1 JUjCmiU ^^j^j1«1«JL) JU^VI oUj^ ^Uaj 2—7 J.^'t^l 
jl^j>c5' Jo^p^l jL^->- 4ja>Jl cL^^i/l oJb^j J^oJ<-J 

(Switched ~^'j>^\ oUoiJl j ol jLi^U (Muldex) j cJ^Ls^ 
J*>U^ ^ 4J J) a-a ,_5-Aj (. i5 __,:L»iw<JJ 1 g Ij ^s y>H cs-^' Services) 
^ lA^c^ J t (Time Division Multiplexing) cJ jJl iipLva^ 
^,i.lJl Loi J 4Ju- ^ J t (Binary Line Signal) iybj ^Jai- ojLiI 
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t iSjjL^L^I jLi t ^jyi;>c_a 4_J_J<.»iJj ijiLs^zJLsl i.jL^'^j 



1 




10 20 



30 40 50 

(^) dlLJI J> 



60 70 



JjL«^ I^J-aJ' Cf^S^' f*^' ioKj jjJ>mJI 



(.liJI ijU. 3-7 JiLUI 

.XJ\ii\ ^ 565 ijZi JL> jl 



^j-ij<Jl j Cj1.J.o<.™J| ^ , a .,1^'.'. a (1) j^JJL^^I L^-J-f- Jwa^ 
jl-S' 4000 |_jJl JU>j<:l--I (_5 LS'^I jL-^i ^^ji ^ jJl^ 
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J g \i\ jvJ) (Tensile Characteristics) JLlJl J-o->^ 
^ ^y^^ 0.1 ^ Jil tj^^-jsjjJl L>-f>i l-^ljj dlLvJl 

JLi 0 ^ ^ i_Jj1j>cXj c jla jjL) 850 (J jJaj j>i Jb>-I jJl ^pji jJ.,5\Jl 

2500 J\j^ 

.( yuaS\ (3 _^ 60 j ji-^l "^^^ 30 j-j 

^JUJI SJLaJI olSLiJI 2-7 

(Frequency ii^J ^ Lol tii^l iijjJs 

J. ft ...i'^ iaj^^ jl tj_^L«jJl i^^l Division Multiplexing - FDM) 
JuJl! (Pulse Code Modulation - PCM) ^^aJL 5 ji--lJl 

J_)ljJL^l j-^ijJlj J-^^ d-wJl CjLjLAj jLft-«JL--«l ^-^J 

Ljj j-*^ ^ ^_^J-ftJl o-Lw^ olSwiJl ^ jLs^ oLa jJ-*-ftJl oLajjsxJ 

J-A«-«-ll jLjiJi CU^x-wsl ij^^viJl ciUVl Oli ti-xUtJl o!>L^j^l 

V-UJI ^•%J-i\ oliLJ, Ji' JlJi-i^l <_iJL5:LJl ^ aJU LJsj 

^ - - ^ ^ i-^L>t;Jl iS*>L^Vl oL5L_Ji jl I . ^ j . ^ ^ < ^ . ^ ■ oLJL 
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^_j^>_™j t (if-j-o->t^ 300 *>l5>i) cjljLi^i/l cjLt-j.o.>t^ 

10 iiLw-j ajtj 4il5^1 jl iJU>Jl L?- jJ _^;;S^I . (Highways) 

oL^-j^l o*>Vv'j (jLo-x-t-»l5' t Ijl?- oJ.o<JI cjLsL^oJJ 3 

. (Microwaves Links) ^^S^l 



JjL^I oLSwi 3-7 

J .aJi>,^ iL/sj iS*>Lxl ^-L>,^l jl ^^L^i!! ^ijLf!l 

(Regional 4 a W ; <JJ 4_wL>,^ 4_SL_J. J^-JL,L:J (inter-exchange) 
j!>U- j-a i-— j-i' iJl j_Jl (_jJl LaJLo ilr^ • Networks) 

.(4-7 JS^I) i^j jJai" 

2000 y J-«^>»^ J - (Trunk Lines) ^1 Ja _^Ja:>Jl • 
100 ^ J-«^>«jij j _ (Branch Lines) Ja jla^Jl 



200 Jl 

i-i-J _ (Subscriber Lines) yL-iw<Jl is j ia V • 

.^u! 10 Jl -b-ij 
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0 j-iJu jAr^ 



IT 



• *4 . 



Hi lllllll 



0 j-i^ 0 ^^^^-^ 



oUUl olSLi 4-7 

. (Local Area Network - LAN) iJL>^l iSLiJl • 
. (Metropolitan Area Network - MAN) i^JuJl ^Si^\ • 
, (Wide Area Network - WAN) ix-xl j]\ • 
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(LAN) AJb>tJl iSLiJi 1-4-7 

ioL^Jl ijl ^ iJLP ^ (5-7 J^SLiJl) oJla t-aJlxj 

oljJj-^ojJ'j t4j_JjJl i-Jj^LSJ^I oL>JLj<_<JIj t (Terminals) 

ij\ y 0 __^Ll^ A^L^jJl ^1 ^bVJ ^c-<>-~-j (Server) j>iLi^ jl (CPU) 
(IJlp-Ij I J-Lj^ 'lLoL5' 0 ^ W a I 1 . W oj) 4.SL-IJI iJLa jJm^l 




(LAN) ijUJI asLiJI 5-7 JXiJI 



ii'j.i (LAN) i_L>i^ J j-jjj-! °jW* :!^' '-'I • 

J-ojc-^j .1976 j"Lp (Intel) Jjoj j-i j (DEC) ojUJL (Xerox) 

^Jyj> ; jjJJl J I (Bus Topology) ^^--J j 1l>- ^^^-iuJl jJl iJL_ jJl oJus 

oULJl ^ ^Jj-^ J-^J ^j^V' <Ll^>t.o <L>t*J (Base X 100) 

.iJllJl J cujU-. 100 Jl Jl 
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(MAN) ijjJuJi K-iJl 2-4-7 

L^ju-^ '-^^'^ iSL-i (6-7 JiLlJl) iSL-LlI oJla jl^ 

I aJLXj 0 'lJl:>cj ^jS- ojL^ ' ^-^"^ j'-?"^^**-' "^-^J*—* 

^ jL^_>c_j l^J-S" <J j-v^ j-^ Oj-^i-s^ *L^I^>x-a oLSwAi 4^ 

J .A»Vl iJj>cjj cjLSL-IJI i}-^ j-i (Router) 



.<Cj Ju 




LAN Ubi* XSC-i " 



(MAN) ijjJuJI iSL-tJI 6-7 JXJI 



oLSL_^l p ^ i5L_^ (MAN) ^.j^J-^I i5L_^l ^_Ua-v2_a ■ SJL^-t^Lo 
i-^LJI (WAN) 3jt_«ljJI ij-l aJI oli iSL-lJI jjwl LjJl tiJLa^Jl 

.iil ji^JI 
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(WAN) Ji\ i-L-JI iSLi 7-7 JXiJI 

(WAN) 4*-L^I 3-4-7 

jJi^ |_jJlp ^ ^ iSLj. (7-7 J^SLiJl) iSL^I oJla 

(Public Switched Teleplione Network - 4_aLj<Jl cJJl j-^-U i-^-vi jl 
cjLSL-IJI ^ j.o.>t^ 0"^^ ^-^c^ '^"'7 JuSLiJi Ju-JajLj .PSTN) 

CjLj jjji^l 'L^lj-t^l oLSL-iJl jjj .4_aLj<Jl cAjI j-^-U 'LwijI 

<j>-Lw^;>Jl ^j-^j-^:? ^J->--Lj l)1 4.jL)-u>J1 a5wxJJ ^j^SLo-* Lo-^^ c 

.oUUl 
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i^j^^ <— |»Uaj j»-... > .. ^ 5-7 

iJlj Ljk*>^ J~*iJ .JL<>jcu«*>U aLUJI i>i*Jlj 1^ 2^^-^' -"^^ 

.L^ oiLiL^Vl ij^-'^, J-=^lJJl iiUs 

Ji-i JjLL. iSUaJl iJli j»LkJl lla 5 jL-iVl J^'j 
: JL. i]*>L-S/l (dB/km) JL ^lij ^SlkJl 

.dB /km-i JL ^Lij lOlog [Pout / Pin] 
.. .(Routing) oULJl a-^jjj toLji^l 

.(^1 . . .(Video Conferencing) (^jjJLiJl jLvai*^! ^ J.*.^ 
jl t la « ll tojl^^:>Jl) iJ>-L.<Jlj iJI^,Jij>Jl Ai-Jl • 
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JiLio i]*>L-Vl i^jy ^y. ^"^Ij '(J^-> 0.02 ^1 0.05 ^ 5iU 

Jj .,^->Jl t (MDFs) 'U^jj j JLojc— ^1 .Jb^ 

4J a •. a iS*>L--l JMJ^ iS j-^;— ^ 

j__,,^iJLaj ^>S^-ojj • (Fanning Out) ^j-^ ^1 J-^l ^ 5 j-iL^ Jjjj>cJI 
lil ^SJI J-jLS^L; J-;LS^I iajj 4J2JJ JLLp ^^-'^c-J:' J-^^ 

JSLio oJ^Lia Ji^li cJuj»:i-.I 



oUSll J.U« o^lsai 1-5-7 

^UaJ oVU^I J-a^ O'j^ 1Jl-xJI id«~>- j» 

j! Ajj-A-Ji cJLJVl o*>IjL5' J*>y>- |_j^-«-Jl 1 o ^ j^^UkJl 
1-7 JjJl^I J L^l jLi.Jl JsUJi o! VI tiiisaij U^lj 

i^j^^ wXj"-Jp (1)1 

S^UiJl ij*>L«Sll oli iSLAil o! diJii' ijf^^ .(1— >) ^^r^ ^^^^ 

^LS:i^l Sj-g-^r! j-^ j-:^ iJLP i^b- d5L^ ^JJ j 
.(Sli^ iiUJi sJia ^ 10) (Closures) 
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L> (.iJU ks-j^ ji (Switching) Jjj^ 


jl ^_^..-_Jij.J^_«j^-^_SLJi 


Jl 0.125 ti^vaJl ^iJJ ^jliLl ^jl 

^ jjJl ojjJl ol L>jj .f.-L« 10 Jl j^i J j_L. 




it j\ 7 ■' r'l-.'-.fJT-j *wjUfe <i ?C flLwwO (1)1 *wO ft .C' J , Lfi- 




4_«_Ji J_«_«jL_j aJLLI 4^ ;Nl jl jl L>-j 
Sjjii . 11 i-iU^yi 4^ Ij il jLi (.i^Ldl 4_j>- 
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.(Closure) cS^)/! Jl ^-^J 

? Jb'Uj ^1 2-5-7 

^ ^1 ^IkJl 1-2-5-7 
.\jj>- J jJL>t/o (Bit Rate Error) cuJi ,_j9 Uai- Jjuw J ^^..,0^1 



316 



Jwaj 'uJijVl j_jS ^yJCJ> jL-S\jl J^ljw ^Ul Jw<>jC™j 

Jwa; ^1 iJij'Vl Ulj .iJliJl ^ ^:u;lJv 140 Jl LfJL-jl J-W 

^_yiJuj J (Spectral Bandwidth) cJJaJl *UjI ^uV ^^jJ^JJl 

JiiUJi j.lkJl 2-2-5-7 

OLi t J— - j^'i ^_f!>l iiUaJl J-JLaj J*>y>- iJai^l ^^^-wtj (^^^^ 

. (System-to-Noise Ratio) 

jj L^jji (j-^ aJLJI i»pb>tjjVl AjJiJcJl oIjIj • 
(Non-Linear Pre-Equalization) |_^JaJ^*>L]| J.™^! JiLj<jJl • 

.(i-jL^I oULwaJl |_y9 ojLwi- 4.^«^ j2;5Gj) 

SjLiVl A-.^ ^yihu dJJj (.yJjJaJl Jl~^" • 

j.UiJl oJL5 lil iiii ,_yL^ ^_^'L^I j.UijJl oLi dUU 
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JiJi Jjli« ^j^^l 3-5-7 



^Jla oiLf> (Networking Market) dL-..liJl J ^ 

Jc^ (ATM) (^^S/lj liJl^l ^15LUI Jc^ cJ^)/l t^^jiaJl 
c^L^^^ 10 i-^jLaj JL-jl Jjut» ^JLij cJ^Vl j! VI .^jJjJi 
7^*^' (>» -j^^ i>r::*^' un^^ iy '-'i* '^-j'J tAJliJl 

o-Ls^l J a5L^I oU ji^ j>j (_r^J' (LAN) iJL>i^l a5L^I 
.Si^j UpU ^! (WAN) Jl o! jJ> (.(WAN) 



apLs^s j2r° <_?^ <_?f^ t (Multimedia) iajL-jJl S^Jljcu oLoJl>JI 

C^jjL>_y\ J O-Jj-Ij)?! ^ ■ ol j-al jJl jJl 
ol ^ jilll j_jJlp c-JlkJl iLiJI ^1 "yU-sJL^I ji' _^ j^l 
^^J-^I JUjC->.*>1! ijlj--''^l ^ (Multimedia PCs) Ja5L-jJl SiJL«ju 

.jjjL-iJl oLoJLi- j_^J ^^^^ (_5^l ^^l-U^I oLLJaJl (3 j_y9j 



j^ljjuJl ^ jL^S jl U>^ t|_jJL™]| t_JL>Jl Ul 

J^o_3<jj ^j/3j>-j\ ^j_«Jl C— ij-LjNI jLi t SijJL>c_« J— ^ j-^ 'i-*.^ 
cjL?-^j:;i>j jU tJjtiJLjj .*>Uj a^j^Ij i^ljuJl iS*>L><Vl ^ ^Jj g ... < 
^-j-^l cjI jJ j_^;_<>.5\JI (J^v j-j 4^jij^l it- j.™]| oli ^j.~vJl C-J^^^i/I 
j_y)LP ii3lj>J Uk-i t(_gilj<Jl cJ^pAJ iiLip^yi ip^^l j>i olj>i j-Lp 
.iJlill j_y9 c^Lk-o 10 jL.'jl Jjjw oli olSC-iJi ^\^\ 



318 



Uts^l^l 4-5-7 

LLJ oiLt- 1 4.JJL0J »u.ojj c-JLSI t^JLj ojli Jw<i_!<jl™j 

J_s^ L« -^Ij >— 1^" 1 1— it-LsAJl (JLojcu-Lj .iJb^lj 

i-J-j-li jLvaJl Oljli oJ_P iiLviNL; t i-J j_vf SLls 64 |_jJ^ 

<_4pUaj i_ipLvaJl Ul* oI ■'^L'Lo cjIjI^j (Intercom) 

.(Laser Output) (^jjJ C-'^ C *^>" 





4iLJ.l 












































M. 


clBkm-' 


clBkm-' 


clBkm-' 






dB 


dBm 
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JJUI ^' 0;U_- 8 


120 


9 
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kt-^L) j>Li-^ 






















J,oLjiil ^Jlju (j- j_^JJ 
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120 
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^jiU 1300 


120 


25 


1.5 


0.2 


1 


38 


44 
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-49 
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ji-yu 1300 



319 























SJWI ^ OjU_« 34 


480 


11 


3.5 


0.2 


3 


40 


46 


3 


-52 


-3 


^UjiU 880/840 


480 


21 


0.9 


0.1 


0.8 


19 


25 


3 


-47 


-19 


t^-^L ^L»-sf 
^jiL: 1300 J^Ul 


480 


39 


0.9 


0.1 


0.8 


35 


41 


3 


-47 


-3 


^jJU 1300 


480 


53 


0.6 


0.1 


0.5 


33 


39 


4 


-47 


-4 


^j^U 1300 


^ 140 


1920 


7 


0.9 


0.1 


0.8 


11 


17 


3 


-40 


-20 


t^-^L ^L»-sf 

^^^^U 1300 j^uii 


1920 


31 


0.9 


0.1 


0.8 


28 


34 


3 


-40 


-3 


1300 


1920 


48 


0.6 


0.1 


0.5 


29 


35 


4 


-43 


-4 


1300 


ijliji ^ 565 


7680 


35 


0.6 


0.1 


0.5 


21 


27 


4 


35 


-4 





J^j^j_y2j 4jipL,i>j J*>li>- ciJJl f-\i\ ^j~~>iJ ^jSv^ 

j^jjjjJjaJj lL-J jJ-J JL~^jJ jl ^ *>LLa t Jl^lj 

"ojLilj 1310 JjJ=_, J.^_ "oij^l ^Lp (HDTV) 

oJLA 0\ • jjL) 1550 yfi J jja_, j-v' C-i-pLv2-J 

(Wavelength i>- J ^ j*^:-™^ cJ^UaJI ,_5-a-~~ ^ ^-^c^ ^ j-viJi 
LiJJ^ 4_ij^^JaJl oJla J^^>_xJL~J j .Division Multiplexing - WDM) 
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. jL>j»:;_»!>U Is^\sj> I ^'^'^ 

Jul^ai J SUiJI S*«. 5-5-7 

Ol ^ j_5Jlp ,_5-/a^ JiU jj~<waJ (TDM) oljLi^ Jw<i-j<JU^j 

^ (.2—7 JjJbjJl jLxj^l i'j g -a-l ^jJlj t oL>-j_<>Jl JljJs>lj 

^JJ}\ oii 6-5-7 

(3-7 JjJL>Jl) Jji i-;-o-S' 4j__,wa-Jl ^LJ'yi ^, b j-fJij 

JLii ^1 ^ 75 ^1 ^1 ^ 60 jl) 6 dB/km ^1 4 dB/km 

j,j<Jj LaJLlPj jjLi 850 J jJaj i>- j>s (-^1 jJl jJ.^S\Jl 

j_^J 3 j_jJl |_jJ^ ^j,Ai>c;J JiiJi jU t 1300 |_y]J i?- j^l 

.Jb-I jJl ^ jJuSJl ^ (^1 ^ 60 ^Jl AlJl ^ 50 (^1) J™-i 4 
^ j!lS\ JLIaJI 4.^0^ ^j,!'? a-kJ^ jJU 1550 J jJaj (_5^ 

3 dB/km v>-^ ''^ iv^li^ ^LJ' ^'^J 

J™-i ^r*^J ' j-^ J-"^ JJ-^ ^ y (_5^ (iXoJl 50 

1300 ^ (aiJI j_j3 20 (^1) o^lj ^ jLS -b-l J 

j_y3 10) 0.5 dB/km (_gjLJ Jlii ^\ yJl jl Lo5 jJU 
JLiiJl IJlA jj .Lows Ij-^l ^^jJlj 1550 Jj-la-J ,__5l«- (a^I 
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kJJJl Mi 3-7 JjO^Jl 





^1 


^ j;u 1300 


850 


1.5 


J__<j 3.5 




J---.i 1.0 




>laJl 


J_--j 0.5 







Ua^ ^ (EIA/TIA 568) V-^' j::;^' JUjCI-U Ji^l ji\ JJ> jL^\ J, 




(,^%Ji\ iJiiV ^jjS is" ij'sm) iJtA^\ iJiiJi asLi jii. 9-7 jsLiJi 

4j<^ JL43 L^-Jj jLiwsJI jj-^ J^l j-^ J>5' jj.^ 

jALs—o 100 j»l ^ jA 10 JllC- P j-siil I -.h' jlS'l pl J— ^ f- 
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Jjli^l 7-5-7 

jj& Uki' (Access Network) ^j-ij-Jl LJUj t (Trunk Network) 

^ 4 . W <»J «l^La ijJi-ij 4.Sv— i J ^ (.S-jJl 9—7 JlSLiJI (Ir^ 

^LJI Jlj t(FTTC) J\ cJJJl jLs^j ^jSUj 

JuviXj ^j-lij iSLJ. j»lJjk:L--Lj (FTTH) Ji-iJi |_5J[_j t(FTTB) 

.(10-7 JSLiJi) <.%.^Lj (.^"ISCJLj 

^yXJl o^lS" JbJUJ : JjVl JliJi 1-7-5-7 

1 ^ • ; ; L» ^ tl j_^L_«Jl J-^j Jl-L«Jl I-La 

---^Ij (_s~-^ jLjS-I i_$j>-j -^j-s^ o*)^!!^ jLojC-^Li 

.(11-7 JSLiJi) (Hierarchical Star) 

^1 i_5^J^^*=-^' JU>-»JL^'>\J |^_o.^ft^l kilL^ ^jj>cj 

«-LaJVl ikaj (I) (^)j (^) Cx:~r^^ ij^J dJJJb jvxJ ^j-p ji 

.(Cross-Connect ol jiaJl iJuo. jL^^Jl j>j jI) 
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(iJ^jL-Vl iJijV '^jjS is" ^iJUl 10-7 JSLiJI 

4_vsU^ t_jL^ ^ oLkjjJl JaJ_>^ J t (Fusion - Splicing) ^jJl 




JuJiiSi ^jjS iS'j-i ioJij) iywU>- fj*- J? 1./^^ 11-7 JiLiJ 
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Cj-^KSU ^JiJ^\ 12-7 JSLill 

iJUJl ^LJI J o!5L53l -bJuJ JliJi 2-7-5-7 

J-^ jJ ^ -Ip-Ij (JjUs J.^>-<CL«j .(12—7 J^Ss-iJl) i— iJ 

jA j) (Intermediate Cross-Connect) ia™- j cjI ^liJl 

^Vl ^ji~Jl : dJliJl JliJi 3-7-5-7 

(Cross-Connect) iJlwa^uJl iLvs jJl iajj JLlJI IJla ^^jS (S y^H 

.o%is;jij (^^s'jJi ^Sji Jbjujij <.o%is;jiJ i^jlJuJi 
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Jajj (13-7 JiLlJl) o*>mi^l JuJloJ lla ^ <Sy:H 

j_^LL<Jlj (Horizontal Cross-Connect) iwJLa^l<JI J-^ jJl 

JvJ jJl aj^^-^I oLJ^II i-^jLij JiLlJl ^ j-L^-'L) 

.(Riser Area) ijij-o-c^ oLJ iU-L^^ j_yJ^ JLliil iJaiiS' i^Jl. ll 
J-^>^ ixjjVl oUVl oli A-iJdl 

.jIjl>J| ^ ^li iJip JS^ 




(iJ^SlI iJi;'"^ jryj^ i.JiS) o%lSiU i^JiJjJI XA<dl 13-7 JiCiJI 

100 ^j-o jj<j| iiL^a j_yJLP ^j^\Ji]\ ^-Jsj ^LJ"^! jLo-xJL-^l 

O-L-^ A-lail] *yi:>t/o ^ '(.s^*^' ' ■ ^1 II 'iLs^j 

^U'yi iS*>L-<l Jwfj 4>ijLv:5 Jipl^ji ^yrj ^1 ^r^'-; 

(Intermediate Cross- ia^jJl t-JLvaxJl J-s^jJl ij*>L-Vl ^ J^j 
J^iLiJl) oj^j^"^! ^1 0 j-iL~o (Riser) ijij.«-«Jl oLaJI Connect) 

.(14-7 
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"71 





MDF 



IDF 



o^lli^Jl *~^jS 15-7 JS^I 



^JjJl oljUsI 8-5-7 

tojIiNlj jv.So>tJl i;.5Lo_« (Mesh) iSL^ J.^^5L.ijJ ^ y^] 
iJj<jL« J (Backbone) ^LJl J^^^ W. W-kdl 
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4™i IJla jl .(Patch Panels ^^jy ol^jJ S^Lp ,_^^>--~j) 

olj.Wll cjIS^^ cjLSLji aJ-ojiju^j i_gjJl j_yo.>ci]| I ^ l-L^I 1.1.,.^ 

t (Hub) i^jS Jw^jJl jL^->- j-^ IjlJj .cjLjjJjt<Jl oLSwij 

■ 4jj g ... I 4_JJ Jj_v:5jJl J g . .. ;j (_5J-S' J-' ^ i^J-^ ^ oiLt-j 

(Main Distribution ^j^o^Jl ^JjjJl jLl'L; o^Lp ^j^^^l J^jJl 

.(15-7 JSLlJl) Frame - MDF) 

(Intermediate Distribution Frames - ^ W . ... jJl ^jj^l ^1 jJL; 
1^ jv.S\j>tjJl ^Ij-il ^^^;>tj <da_^jJl i^^jjJl <j>- jJ y jv-j ^j-^J t IDF) 

19 Jj-la-i ^jj-s^ ^'^^ (^'^y '^^'y^ <_5^ 16-7 J^SLiJl 
iw~--L» J (Ports) ^li 1440 Jj-b>Jlj jLf>Jl l-i^ j 
.4_Jlj>,^I cjLSL_1JI J (Short Haul) |_gJL<Jl 5^ . ^ cj^^Lo-^^jl^^U 
oLSL— iJl ^jJsU-a ^ jLijLiI A\s'i'S jL^.j>tJl IJla JL>_3<jl-..I ^^.SLojj 
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(iJ^jL-Vl iJaiSl iSj^ ioOS) ^jJI jLjw- JJlj*- 16-7 JS^I 

dJUL^I ^ jLaaJI 4JI>- 6-7 

<-LAi tiJJl J t (System Loss Budget - SLB) j>UiJl oiiJl 
lJo-\j]\ ^ s^JJl ijc^y* '-^^ J^'j^ j'-r^*^' 





/ 


\ 














A A 




A A 



J_rf5 j^l Ju49 



(Optical Path) tilL-JI ^ JOaJI iiji _^ 17-7 JSUJI 
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j»U_4jJ t Ojlj-P^l Olj_J<jJ L-**J»sJ j^Lvij iiLl? jJ-ya-a ^/j_waLj <_^J>i_i ! <Llij>-'^\_a 

yi yiLjlSLJI Jl4^)ll AiiJIj c(LED) ^Ul j.U_JI 



.ilsf jJl J • 

_ iL/s jJl (j.^^^^ jl ^_yLix~.^l ^ jJl S jOi) (Margin) a>Jl • 

.(J^T^-i lOj 6 ^ oiU- j j5i J 
.(568 TIA/EIA J (^j-^l j,-iJl JU^L) JliJl J™- Jlp 
. J™-i 13 - = (Tx) jL-j^l ^ 
. J™-i 42 - = (Rx) jLix^^^l ^ 
.J™--i 0.75 Jii ji J-^ y t2 = Cj*>Lij^l 
.J™>,i 0.3 Jii ji Jajlj t2 =l^\jj\ 

.J™-i 8 = JL>JI 

X 2) - (jL^jNl - JL^i^i-Nl ^yL^) = 2J,}\j^\ 

.(iiUJi ^ JLaaJI) - (J-^jJL; -laiJi X 2) - (o^Usj^l JLaiJl 

.J™>,il5.9 = 8-(0.3x2)-(0.75x2) - (13 -42) = ^jljJl 
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: 50/125 

^ jl-S J jisj (^t-iwaJl jj& 125j iwJJl 50 jj 

(_^jL«J Aa3 <U,o^j jjU 850 j-a J ^^Jaj jJ_*^a-a J^-o-^^^-^^J t Jj>~\j 

5.3 iiL.^ J.«jtX_^ iLs^jJl oJla jU tJb^ljJl ^jJi-SCJl |__j3 ^}-:^^^^ 3 

.(15.9/3 t^l) 0^ (J5 

^1 oLji; 7-7 

ialSvJlj J ■ ■ W:!! ^jij o*>LiLS\Jl ^-jj jLj^i^l ^c, 

co^fUJl J5 .62.5/125j 50/125 Ujo ^^^-^ 
j^^l Uj .(62.5j 50) ^ t/rj^' Jj"^' ^' J^- 

Ljk'iVS' (J-^Ujj ti~>-jl>Jl iaJaJJ j_y^jUJl ij"^ u?''^' 

J-sAi'Vl <^l/Vl <_.^L.JI dJJLsJl jLj^i-l o-->.j .jj^SL^L; 

.OJUjI Ji^bj jJ.<JI i^l^l JsjJasJ • 

jj^l JJ-b J-ojii.^ 50/125 j,.j>^ JsLj'Vl jJu^i^ J-;^' • 

. (CATV) jLih]l 
100/140 jl 62.5/125 jv^?-^ JsL^Sll i-U^ J-;L-S^I • 

.(Wideband LAN) ivijjj<Jl i^-j^l oli 4Ji;>,^l oLSL^ 
^J.3Lj jv-^aJLwv^ ^J.5\-JL) j-s^a-Jl c-i-JJl ^J^^ J-* j-**-^ 'w.^.>tj U>-L->- 
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oiLp) ^uSsJlSL^I cj*>L/s ^ ^1 

j.U^l; yl^" M ^___^vaJl ^US/l i^M-'V ^-SLiLSLJl o^U'j^l 

^j^Lj cjlS'j-i oJiP cjJl>-I k_™»Jl l-i-^j .LiJ^I 4jiIx>c^ cjIjji^I 

t (Adapters) cjUjL^ 

oJla jLs t^-$Ljl5LJl Cj*>Li?j^l JU>JI jj& 1*5 j .(Connectors) 

(Breakout ^jUJl JU-.-jl^^U ij*>L^I 

(Heavy- J^l ^jUJl jLo^*>VJ ip^-JuJl o^LLSJlj t Cable) 
t j-li^ ty'^ ^'--^ '^'^ >^*>^'-S^j 'Duty External Cables) 

ii-^l-.'^l oJu!> j-o JiJj .(Sky Warp/Sky Span) 

,L&^L>j^l c,,-j>cj <c*x>3 c-^S" ^ ^,^tL,/3s»- 

JjlJUJIj 1-7-7 
o-jLlSOl 1-1-7-7 
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^Ji\ 2-1-7-7 

AiJaJl AjLo.^ c_JLsf > ol::^ jl 4™!?- (__^J^ ^o-)CU-J Lo oiLp 

5 ji Oli U-JJ tO%l5^l ,__y)LP (_^jUJl J-^^^ 4_:?-jUJl 

.(19-7 JS^Ij 18-7 JiLlJl) ^ ^1 11^ o*>UjC^" ol:i.> 




^^jti ^\ c)L«jCLm«U 18~7 Ji^m^I 




i/j^l ioil ^1 JU*i-U 19-7 JSLiJI 
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. (Spacer Rod) JlpLo la J~>Jl JU->ci-^Ij 



5*. ^OJI 3-1-7-7 

ii"iL-Sfl JbJUj 2-7-7 
oUL-J o*^Lva:Ml o^lS' lo ^ mails' *_>>JI jJuco 

(^.^-ijJlj ^^i:>«Jl iilSo ij^J '■ ^ i *,' i-alS^ i^j^jVl iJbjJs 

oUij'yi o*>l)l5' ilL^I i^LS^I jLxp'yi j2,_j<j ij-'yi iw-»:>- j 

.(_5^,-,flJl t-i-JJl liJJij j_j^L>iJl 

Jbo j-i^-^ J"^^-™! U^J^' (_?^ (^J-<Jl) J^LSCJl yl 

L^J^Lo^ Jwa jJl ^ AjlSs J>i^li JjlSsJl ^Jbj .'Cji^ oLLrf?! ij-^Ui^ 

^ ^^jjj jvJ-a 75 L^j^S'Lo-^ ijl_si>^ J^ji '^^ 

.(20-7 JSLiJi) <ui y, jjjoJ 
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JOii- J J^y JilS" 20-7 JSUJI 



^Jj^» iaj j-Ji clLojCL^L ojjfe c,5^ J^Sn^j ,^^j^J\ _^-aJ1 

.U^l AiiS^I j» iJiA Jojjj t (Resin) ^1 j»->tJa» ^l^r^j 
cJ%\^ 1.^.^3^ k_-oUl JjJ-li JbJUiJi 2-1-7-7 

i_jj-jL 1 ^ '. . 1 Lo ^ iSjLijo jl oj-JwaJl ^jjjliJl I ^U'^l oJl^ jr^^-*^ 

.(21-7 JSLiJi) .((Joo 100 Jl_^ e>S j_^_) 
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I Js^Ij oUI o^LlS' 21-7 JX^I 

i._..>tL«Jl oi_^l ^!>VJ dUij tj_jLai«^l 



.J;lSOJ j_5^-jUJl ^^Ui] Lp^ 



iJlj^l ^ji'Vl JU*i-l 2-2-7-7 

SjjJkLJI jJaLuJi J^^' ^-jj^ iSj^"^^ <Jujlz]\ ^ 

.22-7 JS^JJl J> ytlt tiiJJl ijt>L-Sfl 

I. a . 7 i3*>L^I J I (Phase Conductor) (jjj^ 



336 



J» jlaijl ^jjI XS jA ijiJU ijj^aj oLJl J t j1 iJ^L»1 22-7 J^-iJI 

^\^y\ oU-L-« J o^lSUl dLJL-« 3-2-7-7 

oUIji^ (J~^) oU^L™«j tCijij-oJiJl CjU>cJLilJlj t ol^,,o_oJl J 

oL_Jl^j (EIA/TIA 569) LjU L^Jlp ^jUjuJI *LJI ^.L^ 
4^;iUL~Jl o'^LvaJ'^l dUL.^ *Lj (Code of Practice) 4^jL>_<Jl 
(Fiber Industry iJLJ'yi ^^Llv? i-j<_«-^ cjLo_Jlj<Jj t 4_;.SJl~-*>UIj 

.duos' Association - FIA) 

<iu ,_yyaSVl v_.pc«Jl Jl^ S-^i" 4-2-7-7 

.^lvi<Jl Lfaijj oliLij^L) jJj>Jl jLj>-l <w^j .A-^-jxll 
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Cj\i^\jA 4-7 JjO^Jl 













in 


cm 


in 


cm 


5.9 


15.0 


8.9 


22.5 


84-2 




7.0 


20.0 


9.9 


25.0 


192 - 86 




2.8 


7.0 


4.1 


10.5 


12-2 




4.2 


10.6 


6.3 


15.9 


24 - 14 




7.0 


17.8 


10.5 


26.7 


48 - 26 


8.0 


20.3 


12.0 


30.4 


72 - 48 


2.3 


5.8 


3.4 


8.7 


2 








3.4 


8.7 


i>" jyj + ^ 
(Fiber + UTP) 






4.8 


12.7 


^ j^jj + ^ 
(Fiber + STP) 



.4-7 J jJ>JJ Us J jiM ji\ 

^^iy^\ ^Uj^jU ^_^Vl JL.JI 5-2-7-7 

^Li:j*>U jl^ iiir i^.^^-A^I oLJSfl iil^Sf jl^^. 
iJlAJI Sjij dLLJl jjj SJlJu Jl>JI IJla ^ j^^j t(5,7 JjJl^I) 
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.kilLJl c~-ij tjc^^ lSj^ L»Jl:>p 
ol j.«_<Jl dii-^JJ dL>-U> i^Lji jj-S^ jl '■~->^_ • 



^UJI ^ oUSll 3-7-7 

Jlvs ipLuJij toULJL) j»JC>tiU Sj<-^ ji jj L^I |_yjL^I Ji-li 
ciU'Vl oL-S' ^ JUjc^I ^\ oLLJl J _p«^ 

j» aJU t ^LLlI i^^UJl jv^iJl ^yj . (Twisted-Pair) 

^LJ'yi (*->^ -Vr^j U-*' i>° cr^ 
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Ja^\ ^"iS ^U-jVI 5-7 JjJLJI 



^Jii OJ-I 


(Ft) (.05 


(m) ji. 






640 


184 


336 


69 


84-2 




1640 


500 


192 - 86 




1640 


500 


12-2 




1640 


500 


24 - 14 




1640 


500 


48-26 


1640 


500 


72-48 


1640 


500 


2 


JuJudI 


130 


40 


(UTP + Fiber) i^jJ^ 


130 


40 


(STP + Fiber) ij^^Xo 



Jys^l oU-^ 1-3-7-7 

j 5iU (23-7 JiCiJl) jJJl 

y oiU>|j 45L-iJl tiLS^ iiJlSo 4jjU>j iaK Jil ^Ui'i ^LJl 
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cjLiJL^sj cjLj<_o.j>c^ jl>ilj (1)1 . . W 1| cjLij .4_A;>c_oJ| cjLSv—jlJI 

iaj^ ^LJ"^' Cj Mils' iJLp J^vaj '■"''jr^ oLSLJ' 

LiJ 36 Jl 24 Jl J^. V^jj .UJ 144 Jl^ Jl ^LJl ^ U 




(i3!>L.VI iJaiV ^jj^ SS'jJ. i«Ji2;) iijj J^-? ^■'"^ J^^' 

frl^l JajL^ J;^JuJl >^;.UI 4-7-7 

j»LJa_i «-Jj>il5' 'lS\_-xJJ 4_jl>iljJI 'CJjJI iw^S' ^ ^j-SLojj . (BlCC)j 

^U15 jl tpli"^! JL^ JUjI 
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8 jl 5 5iLp (24-7 J^l) S^c^l >i ^jl ^. 

iojLLoj tiSlS^j;^*^! iLii SJii^l^ i)uj>,L/j ^jJi^} ^iJ^ LfJj 




jVI ^ UJJl JU-ij ^^ 24-7 JiLiJI 

.(Brand-Rex SS'-i 



t i^LJl olj^>dJLJ 4.,Ai>tX>i iajLiaj t |J,Aa>c;.« iSl.S\X?-l J^Lx>i 
iaJaJl (1)1 .JIp (Aerodynamic) jjt. j_jSL^Lji iw.,;>^ J 



.(25-7 JS^-tJl) JuJL^r 
jLo-xju-l i>-L>Jl LjJL^ J^^' isLs^i (_5^^^ u-^^J 

olOjtJl ola jlIjJj .(26-7 JSl^l) iiiwi J*>1^ y ^jJVI 
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JUjcl-^L Ui^-JuJl ^UVl jl .(OTDRs) ^jJl JU^I 

IjiU iS*>L-'^l CjI^^ jj ij tAjL>;^l CjLSL,^ 4^L« JaJcsi" 

j-j Lo J_s^ jJJ 4_^L:^ L^J Lo.S' t ^jlo 1000 Jl ijJi^ ^k-kjJ U 



.^LJI 



t-\ Jt.«..^li J>-J^I j-.'sJl ^-i-JJl j>Ua) ^Kstjt 1-4-1-1 

t^jJuJiaill oLSL-AJI o jj i I 0^^— jj^U>t/o ^1 jj'. II IJla ^Jlaj 

: l^j 

iaJl5' oJi-?- jJl aaLS^I : (Low Initial Cost) kJsJt^-^^ liiS • 
^ jji^oJl Aj^fit^ c^'*"^ (1;^^^ i_r^^ Sjjw2-oJl k_~oLj'yi iw^-S'^ 
J*>Vi^ Lfili^-sl ijUVl iaK jl .L^ j_^j iUol 

Ails' jl ^1^ .1 ^ ... ai ijiUJl ajj./?_JI cJLJ'yi Ails' >l j^l JaJi_sii 

.0^^ j j5o ^j'^l il~Jl 

y Lojc^p : (Future Proofing) |_jLai«^l ^jlatU • 

Lj^ jj jJ^So cJUjC~-I JU- SiL^I jJjJaj j2,5L>^I t^UiJl iJia 

JLLp j-SLo-oJl : (Ease of Upgrade) ^^jJajJl iJ • 

.^jjlgtll <ul<j-*j j j^-b>tX*«^l j^'-*^ jl jj"^ 
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(Brand- Rex 35" i.as) iJ^A-Vl ju ^ IkJ JLIS" iju Jli. 25-7 JSLiJI 
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f.\ ^\ ^JJi\ *~Z 26-7 Ji^l 

J*>y>- ^j—j iSL-lJl ^^r^ j-i i>S^ : (Flexibility) 5J j • 

.iaii oJb^l J i y ^ fr^ J '■ (Excavation Work) ji>Jl JL^I • 

JjLS" jj 1j LoJllp : (Ease of Repair) ^^Juo-iJl iJ j g • 

Lo ^ "du^L JjI^I JIJl-i^I LiU^I (_5Jl>-VI ij/> ^^^J~a-> 

i_yjLp J t <Ljl .oLoJls- J la kJ j iiil i.LLS' ^j-a dJJ j 4 : o : _i 

^Uzj jjjW'i 'UJI.d^l eJlA (JLo.jCL^I ^^^SCttJj L>^ .oJjJL^ aJu^^ <dljLJL^I J 

s-l^l ia^voj JjJ-jUJI k_iJU SJUjCL-JI olJbtJI 2-4-7-7 

jj iS^L-^U *>IpLs L-Sy j-o-*^ ^ oyl^ cjULJI J,;;>,^ 
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C~9 jJl aSL-IJL *I j-^I iaJwi J^Ji ^-viJl 1 P js 

ijy^ \^ i'lj-fJl j^-=r tlr^^j •^j'AJl ^'-ij^-^' 

cjULJLj jvi^^cxll jj jS Jj>t~»jj t(CAD Package) Li™^ ^jr" 




(Brand- Rex 2S p iojii-) (Blolite) cJ ^1 fUi: 27-7 JSLiJI 

U-S^ .SjLaJI oliLwwflJJj t "U^iJuJlj t "uLs^^l JLv2j*^l olSl~.i ^ L^L>_»j;->il <ujLS^j 
J .Lj_S' iUjC Jl oUiJI J ^UVI ^ » .,<?7 UjIjj 

j_^^>5^1 Olj-il ^j^j>^\ oLaJL?-j _r^' oLlaj ^ _,JaJl ^^^J i>-l;>TLj ^^^j>tJ 
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^U^;i ^ __^U o^/UiJ^/l ipLws^ Liy>^ d\ ^>JL^I 

.,r^ J I iLJJl CjLa jJaJL<J 4jil ^Lw-^L^"^! oLJJaJLa jl 

.|JL>- ^^^--S LJl^ S jil ^jJuJl ^j,^a>ciJl jl t l-J~r jJ<-^ 

.UjLiiX*.^ j»l t I J^>tL/0 j»l t Lniva» (jioJ "^^J' OolS' li| La 
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oUSfl ^yas*^ 1-8 

jl ^U"^! b\ ^l^Nl ^ |^Lrfi<Jl ^ 

i^l >J • 

^ ^t^jAvaJl • 

^ i-xj jJl i>tli!l • 

'-. jLii'yi j^bw 4^ • 

.JLiJi ^Ul JL^^JI • 
^1 j-jiJl Ol o 1 ?_JjJ^^ j-^-'Vl Ol jLjLi-Vl Lo! 

iujLLo jl tjL^I J-«-^ ojji jl tixiJ-AJl iujLLo Ji») a-SCjLSL^I 
^^Lj-iJl il^^Vl Jip JjLSai j! diJUl iJbU JlS'^^j (^^I 

1^ jj-A jJl ol j~«Jl A;:^l oUf yJ!Li\ Lol J .|_jSCj15LxJI j 

.AjjIj ^I j ojI ^^I A^ji ol^,~Ju s-LjI j_jS jl iaJLp ojI ^ oU-jj 

(Links) -lajlj^l y diJii' oLvj^>»iJl (J j 

JJlaI^ Lo^ I g " - jLo-v^J t L^Uai>-l .4. 7j o ll 

>LUlj oLojJlj«_<JI JiJu ^ oLoLkU'yi j^j 4Jl . II oUlj^^ 

oLo jJiwttJl i^-^^ ^ LoJllC' Ijl^ jvg^ l-i-* j) Lj-i* *i ^ jiiu 
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CjVS J.<J^ ij^l jjJl k_™-J 4JlvS jJI j_j3 JlijlJl 'U^kS' 

i^Lj'l ^ eyJ^ ^;aSUJI SJbJLiJi oli^L>J)/l 

oIjl«_<>J| J-o-^ j .>±L1 ^ : ... <v II ^c_<>_„j ijjL>Jl ^_gJ>> 

Sj_^Vl J SJUaJl (jxLi oJ_f^l J b •. <JI ,_;A^>^ jL>jN 4jjjLk_<JI 

t(Bytes/s) iJliJi ^ C^LJl jl tiJliJl ^ c^b ^LaJj tiJj^^Vl 
jIjl4« Ajt^Jl jJl^J J .(v^' '^Uj-'^') (Hertz) yj~f!l jl 

J-^ (_jJl ol ^^1 ^ Lflup- a5L^ _^Jbt^l 

jv^>t;>«Jl A-jLj oLiLo JL-ujI^ JJiP Lv? j-A5>- ti.i»Jl ipj-^ iJL;>«j 

. jj JLJ ollaal Jl I IjI jv'i Jl t oLo j*«ij i^jM—M^ 

jli'.a ^ CjLi jJu<^I JuAj 4j<^ idUJlS' i?- j^l ^ji> jS- j^^^^J 

^ ^_j~.^Sv^ JSv-ij ^,.J<joj t c-iJJl LjIj» (_5^ 'b"-™!! JLojjiJj .iS*>L^Vl 

JJI JjjJaJl C-iJJl i^ji 4_w^j^l 4j<_vJ| b'. <J| J jJs 

j^l oLLrf?! j^ cJlS lij __^_^./?-aJl i— iJJl ^ 4j<^I 

(MHz/ Jb-I jJl ^ j-L^I y^v^J' ^ 0^ SjjL-j:>! 

.km) 
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•'■H^ lP'^ 



^b)!! ^yu^ 1-1-8 

^U"^! i^-Jwaj (jj .sj t 4>sj^jJlj s-liVl 4.^1) ^j>J (_5^W^ ^J"*-' 

! La oiLp ^Ijo^i/I ^jO^-^ Juk-^j .4jjiii<jl oijj>Jl 

4^L<>_~uj i_JJl 4j J^j^ J-OwJ^j tiwi-JlJl 't-xJLlA ^jA->^ • 

<_jj— jtJij jj-«^5sJl v^,»j><-JJ "UtJiVl ^^LSool ^L^-ji • 

i— iLSoj .IjL^ J^o-p i3d kiU-LS' iwJJaJo Lo^ .oJ-iji^ 

^ 30 JiVl ^ jjwawaj^ ^j^jC-us^] jU oiLpj t ULaL dUi 

.j^L^I ^j:;i<Jl aaIS ^ ^''j^ c)~*^ 

a;^ ^_;-<a;>«iJI 2-1-8 
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5_.jJi:o. c^LS" lil '•>Vl>>) jv^^w^Jj jL^iJL^Mlj JL-j^l 

4>j^jJaxJl Jw*j<J J -(lS^' cj\j> Jh:^ j\ t (Local Area Network) 

4j j—vi^c^l (7 J-vai jiaJl) Jl jL-^oJJ JLaaJI 5-JIj^ ^ Jil 

i.i<>i«i^lll 



i/0 J jj'. o II JLlP ojJLaJl JlLsJ ^lJlSvJI 4.<>_w«J| jjJl j_ya;>ci ^j~J>->_ 

^_jJl JUuJ ^_^l i]*>L^'Vl Ji .(Optical Power Meter - 0PM) 
^LaJ jLg^ ^ljLiil><il jjlviaj ^j^x'. <t\\ ot* ' I 50 ^\ y>- 4iL~a 

.(_^ Jl^^ ^l5sj<Jl 

iaJlAJl s-UjIi LJIjl^ io^jkuJl 3-1-8 

jl aJlp jU tA-— -LuJi o^^l iS j^^. 'j' (j^-^^^-^-o-" Loju,^ 

! (_jjlj l-« jl~>«.sJLj 

^IjIj Jjk n—iJiJl o*>Li'j^ JLojcl^V aj .^I JLjwJI • 
j2^5C«j Jjk ^1 ^ Ja ?aJL5^I (Adaptors) oUjL^I 

.^1 .. . ?olJL>tJl oJi?-j ^-aJJl ^—^y 

cj ji jj s-l I cj1jjL^_«JI jI cj*>Ls^ j_oJI 
(»l (>o_^U 1550j (. ^_^U 1300j (. ^_^U 850 ^^1) S~rjJl 
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.(SjjLkJL J-«-<«j i! j.«j>oo olJL«>Jl cools' U \i\ • 

o*>Ls^_^ 1^-? ^-aJJi o'AjLS' oL» jlj:^ 

^''-^^^ iSy^'^^ oIJlx^j tSjJLaJl jj-iLi jLgj>tJj 

i-iL/il^ i^U- iSL^ toiLp Oj^ Oj— jl ilL-voJl JU-p 

,(■ j-a)I (J-^^-^J 1 .^..^^ ^ - - ■ ^ ^ S-slvil oIJjw (J-o-i^ (J~*-^ 

^ya;.6iJl olJbw 2-8 

jl5 tdJUIis .AjOJLiJl A^L>cJl ij^L-Sll ^ SiU J^l^" 

jl jLo-vi ^.-o-aI J-* jLjlp^^L ^< g 1 jJ^I J^Lf- -^'-^^^^ jl 
iJLt- Jl ^U'^l oUjlg'.a ^ 4>iJl>cL~<Jl cJ\x>u> j _jSvj 

jl (_gjjj.,(^ll AjU isjJl ^ l-^-S' (_g J J .,^->iJJj .4ijJl 

t 'LLot/o ^^Lj<^ iU>jLt-*^Li jaUiijL o^Lj<.^>-U cjNNI oJla ->iJ 

jl toiLc- IwjJlSLo IJlAj .L^JLSi ^ olJj__^l J_iJU>tJj Ja-wij 

. L;^ jJ jJ^ScJ I ^ Jil ^.,,1^' Ji <a15^I 

• jjjisl ^1 jj>=jJl j j-xJJ^^^I l^lo.«.l.~J |_jlll oIJlx^I 
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iSjJ. t>Xij) ,yi^^ (KDXIOOO)IOOO ^ ^ ^ jl^ 1-8 JiLiJI 



^yii^ OlJL^w 1-2-8 

"U^s^.^ JLijjJij I— i-JJl JU^iJ -LLiJI 4_wo^ |_yaj>tj!J 

jl (LED) * J) .,(^11 tl^Ul ^biJl jsLowaJl J>1« jJ..^.o jal-L>ci~^Lj 

ol-b^l jj> Uij^ '1-8 Ji^l ^ yUiil (KDXIOOO) 

iwiJJl 4j<-xj t ojJLaJI ,j--LJ i|jj<j jv-So-cJl L^*>li^ tj-^^-*^ '^-^r'j 
oJLpli 1^ oL/? ^Ij^l ^^^>cj .'L-viXli Jl^wxJLi jl 

(jj_)JlJl jX^^S 2-2-8 

jl /4J j.o.j>c_oJl ijjjJJl j-sAJI j^l <JL ^_j.<>_™j La jv-laj<-a ijiJLS' 

i|JL>w ^ ojLp 1988 j»U- J-i o^ljj ^1 ^ JUJj>J oJ^^I 



Ob 01 
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.iw-sS'jjJl <ol-U^l AjLwaJl <^b.^J j-wvJl 




ii' j_i i^Jii;) UiU* y j-jJI J4JL:»cJ (Fotec S665) 665 ^1 dJUji jL^ 2-8 J^^l 
(2,8 J-^v-i) (Fault Locator) > ^j-j<Jl 

^UVlj JsLoJVI SiJjtla ^U'yi ivaJ^jj iAjj-ls ^ 

J*>Vi^ (cAJJl ^ La jjwi •>j-=r J JL^ (_s-5) y ^SLla (1)15 li^ U 
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. (Power Meter) 5 jOaJI 

e jJliJi j^^-LS 3-2-8 

J-iiJl J L^_J jJjjJl i-y^j SjJjJl ^LiJ jL^.>Jl I jiA ja-bki-^ 

oj-^^'^l oJla (_5 L« oiLpj .4-1^ Jl ^LJ'yi oLSv^iJ 4_J|j_^«Jl 
-8 JilJJl ^ [FOTEC DM3000] 3000 (.1 di:^ Ji.) 

90 jlJLlo-; t yL^jJU 1800j 400 ^ ^jl^. t.?^ 

LfJikj ^jS] ^Lx^l jij ^ ^1 J t (Menu-Driven User Interface) 

iji\yj> ^^LJl J~?^ oljilj 
^jAi\ ^ jl^ 4-2-8 
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1 1— aJJl j_j3 ojLiJ iSLa calls' U li^ ^jjj ^jSv-o^l toi^^^>t^l 
^jiJ ojJLill ^ ^ a (. t- J-io tilLJl j_j3 i_iHJl jlS' li^j 




iSs^'iijj!. i.JlS) (Fotec DM3000) 3000 f1 dbjs jl^*- 3-8 JSLiJI 

iuj ^ i^^,^! ojjLaJL iiijjj V IJl* ^Ijl^::^! oi 

i^j;>t-iJl <uL>^ dLjl kilL™]| ^ t_Jat- JUiJi:^! jj,ia>ta • 

^ jJlS' i^^yls- JjjJ A3L~»J jj™S^I ^ i_iLlS^I • 
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660 ^! SSji jL^ 160 Jl jU^ ^1 f^lJli 

jS'bbj |_r-^ i ><ii^ ^ ^ j-i Xo^) ^ j-.<3JI >-.Au ^ ^liol 4-8 J^^l 

i^.»_;>tJl ^j>ij>^ AjjU>tj oJ-g^Vl oJuk (waJjij ojLp 

iilSCo LfJl .iU^U- (Adapter) iijL^^I aJl/j j 2j>-L>JI 
.jj^a^tiU ioLp slits' jj-^JC^^ (J**^ ^ '■^^ J 

SSUaJI ,_;^i>J cl^ljj! 5-2-8 

5li! jLo ij^^-^iiJl ciUSll l^lJ oI j/VI oJl* oi 

oJL>t:L» ii*>L*Vlj i~^L>tjJl il*>L*Vl ^ 

jLifi ij^^-^Jl isLkJl jIjlLo 4»Jl>JI «.bj| ^ J <_»~5' ^1 s-LjI 

JiiiJl iLo^ -^r^t I J -'4-'^^^ iJuk JiLioj .<_i~Ul JjLfi 

j./g Jl ^Ltaw<Jl 

LiLiJl |_jJlp i>c-iJl b"j .ia-ojJl ijLJ'^lj isLoJ"^! o^jlkjlo 
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jLxi^LS' jl t (Pass/Fail) ^ y /J j-?^-*^ ^ jJ'.S' 

4.~<>5'j I j_jS ji^ljJlj t J jJaJl ,_5J-f- 'tJL^ |j,^i>tjjJl jj^J iLjlS 

CjI^I^..^!...^! jI jiJ^ i\jLf-y jjJJLP 4Xj j^I ^llJl jaljjkjUil (_gj->^J 

oJi^J j-Slojj .ijUbU i-^bJl __^Lj<^I |_jJlp iSL-^iJJ 




i«a2j) (Turbotest 400) 400 -J ^jjjJ jlfj- 5-8 JS^I 

to-UA^I oJ^J toJL; J-o->^ 

cjLJj j::S^y^ -j^.^ -iS^ -lt^' ^j-^J '(Philips) ^j~^A^ Jj>i ^c-"^' 
t (Wandel & Golterman) jU^j^jJ-Uljj t (HDW Elektronik) 
t (Photodyne) j-J j-i j t (Hewlett Packard) i jLS'L; c-J j— ^ j 
J t (Thorn EMI) . . j>l -(Sl ^j^j ' (Solatron) j j Ji^ j 
^jLoJo oIJl>l-o Oj-xJwaj ^;^-jiiva-<Jl '=-*^3-* J-S^ ol .^1 . . . (Noynes) 
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.5-8 JillJl J SysUiJl 
t ij-oL^iiJ 'L^L.-I Slil jjt Jl ojj^l ^L~3 jL^->- jl Lo-i 

ol tiiL^I o^^-wai i]*>L^Vl Ju-UJ ^ jL>j<JL--*>U 4_s^U,jj 
J-vai>> ^^ j-s^l tyj^' JL>^ jj>.LSUj*^l 



iJljLuJl ^^yas*a)l e_)^t 6-2-8 

oL>- ^ jj& (Fibermeter™) ^LaJI jl 

^i-Ul tisUJ'yi oiJL>C>j ^LJVl Cj*>Iv5jJ |_^IjLxJ| j_ya>ojJl 

.(6-8 JiLiJi) 1^ ^j^,.^! aJXJI 




X^J^ aS* d^JL^) ^IJL.4JI j.^-^^^* ^JU^ ^a^^iflla c jl^^^^^^l 6—8 J.^*^! 
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^yi. JL^ J (PM23) 23 ^\ hj^'i SsUiJI ^Li jl^ 7-8 JS^I 

{^y^J\ - iS^ ^ ^■^') (LS20DV) li-pUl ^'biJI j.Lw=JI 

,_yi^>^ S-^Lwo (7-8 J-SLlJl) JaLoj'Vl SjJuclx oIjl«_<JI (1)1 
a_jLojJl«^I oULj ^-4?JlJI oLSLJij iaJl^wJI oL5L^I 

iioJl 5i ^ olJiJtJl J (Fiber Distributed Data Interface - FDDI) 
(Synchronized Digital l^\yLJi\ iL«J jJl iSL^I iuJ">LJl) 
(Cable TV i 11 olj •. 2 11 o'^L.L^j t Hierarchy - SDH) 

oJl?! - (Telecom) oVLa^VI 5-SL_J, o^^LLTj tCATV) 
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(OTDR Jj>-)\ JUtJI ^liUJl j-Li* 7-2-8 

(Stuart di-^^ cjjI ^^-J^ ^j-o ^^^jj-IjJI j jiJi jj-ii oL;wj<--Jl 
I Jla J^^uyj . (Michael Bainoski) ^^^^ J-^^ J Persenick) 
(Rayleigh <■ j ,.h U i^-iJi^Jl 5 jl 1? : .^*>U 4_JljIj jl ^ >Jl 

j-viJi jj-^ '^n?^^ ljlJLl« jl ^1--^ t Backscattering) 
5 ykUaJl oJtai jLf?Jl ^JL>tl~jj aJJl J-^^ Cjlj&lj>tJ*yi 

.(8-8 JS^I) ^ iJivai^ aJujJI oJl* oI .^Ji>«: oL>.l5U:*bJl 

^Li] ^1 J (iUai Jip ^JLixi^ (OTDR) jl^ jl 
<_iJJL) j_y5UJl (?iL,^l JjLLo jlIUI (^1) ti,^ j^^jjJlj 




^jw3>JI Jlj;«-<>-) j-iLSLkJVI |_^I_L> "lJlc J-ojo (^Jl)I IA_<JI y_ 8-8 J.iLiJI 
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jJLo-j *^ ^_y:Jl k.iLJ'^l ^ ^^jJ""^! |_jAJ<-;j tCj*>LvSjJlj 

,ii j>t^\ jj-jJL l^^jj 

J*>U>- *_sLJ'yi oLSwi jj^a^tii JbJLj '■ i^j ■ 

- O jJaJl JliiJl A~<>5' oJ^^Vl oJlA jl^ il^ t Jaii Jb-lj ^ ^ 

jLiiJi ^IS'j t^^jJaiJI JjiJi V>^j <• y-Hy - 

.j^jiLoJl ^^-P <_4-^jJlj ^j-J<Jlj tjj—^SsJl JujL>tlJ ^J-j^JL^J \a£ 

JL^mJI ^lisjJl ^LJ jLf^ JLwCL-L j,>^.->r-a.il 1-7-2-8 

Lj 3;;4>^ dJJij (OTDR) 

iiojL>iX«^l Sj^'yi ^.^^ JuiJl J-oi' • 

i.U]| U>]| • 

^1 J>JI • 

.dB/km ^Li • 
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(OTDR) 

. (Fresnel Reflection) ^LSlj<_i*>U J-™j ^ j * j-vaJl 5 jUaJL^-N 

^^jX^jJl (_3 jjjJl j»IJj>cJU^Ij Si ji^Ljl (■ J .,h \\ AlLs- JijJjo jL^j>Jl JuL>oj 

jjj>t^ J±<kj 9-8 J-SLiJl ^^^--^1 |_jJLJI jJl .jJ_^~^j^ 
(X-axis) cjL™JI J-^ 'SjLiNi ^SUs (Y-axis) CjliL^zJl 

.fJiS /Ju™-jJLj ij^iLijj tSjLiNi L^J*)^^ J"-*~^ cr^' 4iL™<Jl 
j-oJL^ (J-^^~^ SjJLaJI J-iil-^ 1 1— UJl SjLi^i/l jLiljl 

.Sj ^^Svl<JI 4,~^L4]| CjIUSs jlll 

iiLkJl ^LJ jL^ oU tJL^iL^*^! jL^ ^1 l^J>■\^^\ SjLi^lj 

.Lvijl J Lis (Power Meter) 
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JL>e.<Jl A-~.<lisj<jl ^Ux) (_gj..^Jl jLfi^Jl jj^UajI- 2-7-2-8 

oJLxj j_j1/ojJ| JL:>«_<>J| A~^L5lxJl jj»Li) jLg-:j«Jl j— o-^ 

iJa_U Jlj«_) 5j_JiL~« ^JsJ J : (Dead Zone) ^IJL«JMl 'ifi^'" • 

iiliaJl t L^jJi J j-ls ^IJLuJVI iiklji -*-«-^ SJuLfJl 

Jj J . (OTDR) jL4^ ^ j>?Jl!I i^'LJl 
L^U ^JJ J .5^,-v2iil Jl ^S/l ^LiJ i-WJ (Resolution) 

JL^mJI "U^LSCxJI (j^ Lg-JLojci^L) 

oL.L5U;l ^ J : (Ghost Reflections) ijj»wiJl oL-liUsVl • 

isL-^l iwijiwi JJjUjJ L^i^Ua} o.iLp| J-S^-o-i |_5Jl 0*>Li5 j^l 
j^O^ J-^^ '^y^l .>lj<-<Jl *jwaJl 3::::^ iwi-ilSGl -^iJJl 

SjIpj t Lo-^JLo iji I— A»ilSvJl j4^J ' ^ ^j-J ..^ a'. J 

Jl.^>,^^l jl : (Dynamic Range) j_j_S\_woLj-jJJI JL>«_<iJI • 

(3 jiJi JL>t^l 'U^.^lSotil j^^La] j .,(^1I jl^jsJJ j_j$wiLjjJI 

ojLi^l 4-3 j (^-jJl JiiiJl j^JJl i>tJLJl iiUaJl j-j 
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(Nettest - 8000 ^ij-o-i ^yr jJ c~~J o_J) iS' ^-i 
Jlp jiliJlj 10-8 JiClJl ^ ^j^l PK Technology Model 8000) 

^jJl ^j—JLaJJ ^jSCojJ .JsLoJ'yi iJjOi /JiojJl ^j.^>t^l ^v-^ jlj 

(8000 ^ij-oj) 4jj.va-Jl SJb>-jJl oJ-^ lj.«-So»iiJo ol |j,^a>cjaJL Oj_«j^ 

j»_SL>^ Jl ^ ^ (Windows NT) |_5J jl JjJ_^j j»l b ; . Jwq_><_; 

. (Pentium PC Controller 8000' s ) iSyji:^ ^ 




io-Li-) 8000 OTDR ^ij-^ i/rj'^ ^ ^. ^ 10-8 JiLiJI 
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'LJl^ (jj—Jl ^ \j,ps>^\ (OTDR) Sj4^l ^ jZS ISLa 
t aJj-ojsx^Ij ^lijuJl Sj^^'yi j~j<-jj .'ulSvJl aILaLi j j5i U oiU- L^l 

JSLiJi ^ y&liiJl (CM A 4000) 4000 ^\ ^ ^ij^ c:™J 
Ji" t5 (OTDR) "oj-^l S/j_.>.j>^ U'-V^ 11-8 
oJ jJl 4jJ L>_S' t (OTDR) ^ ^jAjl -kJl 




(CMA4000) 4000 J\ (.1 



(OTDR) ^L-Ji-o 11-8 J-OJI 



(OTDR) jLf>tS' JjJLxjdJ iLli 4>! jlg'.o II oJlaj .ii j.«j>ooj ijiLvaxSI 
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— > j_J<Jl JbJL>cJ (_5J-^ OjJLAj .SjJ-^ 

(OSA: Optical JL«^ jjl^ j-> c-i-kU JJl>,^ jI t|_jj 

J jJs ,-.-~.^"J cJi.SL<Jl c-i-pl "Jl cjU jJa-uJ Spectrum Analyser) 



JjJLxJ j-SLijj . (Dense Wavelength Division Multiplexer) 

oJU<J *>VjJ-; ,__yJw«jJl JL>,^^I i-^-LSLxJl jj 

i_^A;>ciJ (ilJjJlj .,h W jJL-rf2^l (Test Kit) 

JU^I i^LSool ^Li] ^^j-js-S] (Fiber U) y_ jU-=r 

ilij^ oJ^j 1 12-8 JSLlJI |_y3 y&UaJl dJj ji IS jZ^ ^ t|_^jJl 




XnXii') |_^jJI JUuJI iw<LSU;l |_r»Lil (^j-aJI (Fiber U) _jj j-i jL^*- 12-8 J5LiJI 
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iJLxJLa i_iJJl ^jAs>ui] < oJb^j ^ (OTDR) jL^->- >— 
.1550/1310 jl Ja^l iyu> 1 1300/850 jl isUjSlI 

L^j^Sv^oj 'U^oj jv-S^>=j J*A^ jj-^ ^jj-rf2-Jl oJt^ jJL jv-S^>=JI (_j ^r^^ 

^jSloj U>.5' tjL^j>Jl ij^P ojiLvaJl oULJI '>j>JiVxj>j ^ji> *_Jj-.jL>JL 

jl t (AC) iwjjLia jLJ J ^px>= AJa-^l^ jL^.>Jl JwJ<-xJ 

.oLjlkJl JLjcu>,I J:Ai- 

wi^jjjJl JbJbxsJ 8-2-8 

JljjjJ 1 ^ : Co-j 4 o ^ 4 olil (OTDR) jLf^ ol j-* j-Jl ,_5-Lf^ 

(OTDR) jLf?J j;^5l<o ^1 oUf aji-Js j ^Jlp i^^Ji la" I 

.^IJl>iI^I Ji' JJ t (Calibration) iiiJtp^ 

(Optical Fault ^^-;j<-JI JbJL>J jLf^ jslJUkJu-L J^l j-o-SLj 

L^L-'^I cjLJlo-xJI jvJij<-^ i^lil ,__5Jlp jiUJl t Locator - OFL) 

Oj Jl twiUJl OlSv~Ji l5 (_5*^I 'Ls^ ^^>iiJl]l J5LiJ 
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jj5'Lsl JjJb-njJ jL^.>cJl ^\x>c^\ l.^J_J<-iJj "iSv-jlJI J^oJ^So jl Jj<j 



i_^L2j (_g^.AJl jL^iiJLj 4jjL2.« c^ji-jJl -b-i^ j'-^ 9-2-8 

oyl jJuJi Llj^l j» ^\ (OFL) _^~>Jl JuJl^ jLj^ jl 
Oww«J Ulj^l oJl* J JbjwJl 5_^LSsj<Jl (jxl— aJ Jl jLjjjJl 

jj^iLi) ij^^-,iLJl oj-^Vl ^jLg^ jl IjL^ ojLp J-o-xjl^J ij*>L>il 
oLoJl>J|j 4Jl . ..r? II oLoJls- ^ (.r^j^' <J^-^?*-«-" i~^L5C«Jl 
j_ft jLg^l iJuk 0 j-S^. Ol *i-^H>H ^^t^J^-aJI j! il*>L^'Vl 
Ji' jl iJia .SS' aajUI J-o-xJl (j^j ^,x-lJl JLjC***>U 
i__>jJl:o jl JiVl ^ jl t jLgjjJl iJuk JL-Jii^l |_jJu> I— 'jJl^o jl (Jj^ 
J-<.-«Jl jlJL-^ j^jLpJli^I '^-^ (>?^^' (>° 
4-» .. la I ialSUl iJuk JljJjj .iSL-ll) i»j*>Ul oUf _p«-«JLj I yi^ 
V J ■■■ ■ 1— ' j-j-«-!l JLjJL;>«-j jl g ->■ jLi c J-'"! jj-o J . JL;>«Jl 
j jJLoLxJI la" ...^ ii^-.;>tj aJlJ«_1iJ ^j-J^-jt/o L/sLi^^l jl LojJlJ i J 
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j\ iiUaJl ^LJ jl (_g^ Jl jJ-./?-<Jl iiLviNLj) JiiJJl 

JLLp 4iLw«Jl VaAj^ ^ 0 j»|Jb<jMl 4iial>j jj U>5 

0 jJL9 J S 1 L^-J oL— ><L^I «•! jj>-\ k_ow2j ,__yXJl i— aJJI ^'-^ ^ j-^ 



ifc-. (j^a?** eJlP 10-2-8 

Vl^ ti_jJu^Vl aJJ iaLcuJi J^vfLiJl ^^^^^^^ ^I-aoJI 



toiJjiJuJl J jis s-Uiil iilis ^LaJ Jj.oj>t^l (Noyes) ^j~iy 

iiLviJlj <.vt^>^' oLL.^ ^,-^-^111 J (13-8 JiLiJi yiUiJi) 
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aS'jJi i.JU;) - (WSPIOO) X^y^S JI_^'VI aJxu ►Uil SjJi alJ* 13-8 JiLiJI 

.(Noynes 

^jA>Ji^\ ^ jj<J J . (Optical Signal to Noise Ratio) Ajs j-^l 



t.5r^ LJlr^ o^ljl^l ^yZs>Tjli\ olJ.*-* J.,i^fl!i IJla ^ Ij^l 

i_jiL_s J.,^all |_jS Ulj .cj"yu^"yi ijijl ^i-UI oLSL-i 

4SJj.l>JI jLS^Vlj C(_j_,-<2JI i_iJJI il'jLuIj oLJjjXSO^I J_i: o 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 
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t ^Ls^^lj t 4j^_j5s_«-«Jl oL*«*ij^lj tOLaj^s-pJl 4j^va^j eJU^ oJ-iljJL^l 

2b">C t^jUJl (JbJl ^ kj^^ oU'Vl JU^I J, 

4_-_SLJl_^*>LJIj 5_-_$L)l_^I oVL_^VI " ^ I ,^ ^ •. ^ oLj^_s^I 
^ ciLJVl JL-«JL^I ,_jJlp oj5j ^^I) (Telecommunication) 

aSLAJI AjI^j JU^Vl ^ JUxu-Vl jS'J <L~>-) A-Pl:-/aJlj 

iLoi^l 4»jl>J| oLSLJi ^ j\ J-UmJI oLSLaJI <.(<L^j!si\ ^ 
^ J (Integrated Services Digital Networks - ISDN) 5_LoL$Li^l 

^ *i^r^' oUSlI oVLJ^I^I ^ 50 ^ (1)1 

(Advisory Council on 5Jl>iiJI i5X>^l ajjLIi^VI \~>- jJ j:icJl j 

. Science & Technology - ACOST) 

I ji-j^ ojJLs^l L»;>- jJ j» jJlxJI jj-Jl>il/o ^2;^ JLij 
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.2002 j.UJl J 

(Kessler Jjj-^l iIj iL-^j^o ^^-U Jl^J-j IJl-* j 
jIj^ Ol ^jJuJl <ul j_jJlo t^JJl Marketing Intelligence) 
ii^l 15 Jjlx^ L*Ju>-j Ajj.,r?_Jl oU'yi (3 J—- 



2002 ^UU L^'LS'^j ^ij-^Jl Sj^'Vl 5Ji;.cJl a5X>.JJ t^Lo^Vl 

^ JiLitJ L» ^^1 t(_ylJ A-J^^ oljLLo 4 y ^\ J-A^ 

J'!>L>- jv-So-nJuJl ^Lrf2-^l oLSv-s^Jij 5jj^>cJI ^jLi,.oJl 'toJajlj 

J-bw ilij. jl 1^ ^1 ^y. <bl Ui" 

Sjj-aJI oLjj jXSvJ^lj «lJi:>c^I aSA-^] L<>jc->i*>IJ i_g ^^;l™]| j.ojJI 



iuJUJi 1-9 

i-JLLvJl ..^ ''^\ (jlj_~-l ^^1 ^ ojLiJi jl 

320 ^_^l LJU l-^J^SL-jj .jjUJl ^ v*HJ ^c^^^lj 

ojbjtiJl Jji L^-i Loj tiXxJl 50 oJL>ti<Jl oL*^jJl jLSLx 
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1_« t (Europe Free Trade Association - EFTA) 5 

.ii j-lJl Ljjjl oljJb li™.^ lij 4.o~J 0 500 

jjs- ijj-,iLjl O^LvlJ^i Ol JL>t<J ij^LjJl (3 j-Jl ji-Lj 

^J-v2j J 'j-^^ ^ j-wvj j-^wo ol ^ ^j-^j '^^^ jLA/fl 30 
Uliaj^ jl .2010 j.UJl ^ ^1 jUu 200 Js\ 

. 1-9 JSLlJl ^ aLo^ hjr^'^ ^\J-i\ A^-i 



10* 



10' 



10' 

























1 



1980 



1990 



2000 
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^ ^Ju ijJjjj"^! ijj-/aJl ^LJVl (j J—- ^ jvJapVl *j->Jl d\ 

I4J oOjUJI (Biarritz) j:j;L; 5^ jJi^ .^^^'"^1 Jj-^L; 

ajLjs- (yjj Lo ^"^^ LfJLl;^ j^;^ (Stand Alone) Ljlii^ J-«-»^ 
oLo j_L«_«Jl oL^-_Ji Lw> ^-L>- j-oJi oLo jJl«_<>JJ S-j^j 

1^,— (jj-vJl oJla jj-o-^AjJj ij^^j^'ifl ^jjj"^! cS'j—"'^' * 
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- cJjI j^I iJU> Wilis' j» jJLxJl jJLrfio i_s~^') 

tij^^-^l oLJj^^xSUVI iLoJLpL ^_^L>Jl ^LjLaVl IJl* ^ 

SJbxiJl aSCLmJI 2-9 

2^ jj Ja jJai- ^ 1999 ^Lp jjj, 2L<JLp oLS' ^ oJlp ojJlpI 

oIjl>i» apL-aJ hxS oVUffljl aS'^ J (Nortel) J^jjj • 
^^LLil Jl^ a^^^ 5000 LJU toVLAiVl 

t (Paignton) Oj^^Ij ^^-^^ (_5* Lf«JU^ ^j-^' oUVl olJ_^^ 
Lfjiii iJLP I j-* J - (Belfast) o^ULj (Harlow) jJjL* j 

Jl^I Oj^Lj Lgj<j-A» -^.j .1998 ^Lp 

(Wave j^I J jJs <_if>U^ «>f=ri i^l ^^LvsVL; 

. Division Multiplexers) 

cJ iS'^^ ,_5-*j ' (Agilent) cjlL^I C-Jl^-VJ^ • 

^^Lva-^ 1 g . a b j-^ iJLp t^-^^^'yi (Hewlett Packard) ^jLS'L; 
jjjCLvaj i— aJa j>> 1000 jLojJl iJlp ^c^-s^l ^-i-j^ (Ipswich) 

^-^"j jLvaj*^! cjLSL-xJ ^jj-rf2j cjU 
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ISj^ ^ J (JDS - Uni Phase) j_j _ ^ • 

J I ^l_Jb^ (Sifam) j»LA-^ iS'^^^ J j-i^ ^yJi] ^_~>cS 

^ L^jijl-A/o i^Jaj 1000 iL>cj^ CwJlpIj 

.(Plymouth) cjj^>Jl;j (Torquay) 
cjLJ j ^^jlSJ^L) j-o->^ "^tvsl J t (Agere) ^^~rl • 

^Jjj' ^ j-^ t:uj>t::j:il t (Lucent Technology) ^^^^ jJ j_lS^ 

j»l_>Jl (Ascot) Oj-SLxl ^ . ll CjLo -^^-aJl jv-j-o-vajj 

.1999 (.U JJljl /1 998 
: If^j 

cJlSj (Marconi) ^jUaj^l <1j^L^^\ ks-y^^^ • 

2001 (.Lp ^ oi cJlSj .(GEC) ^ iS\ ^ 

.iUij 400 Jl 

iJoJLa i^ji (Bookham Technologies) jJ j>L^j_) • 
jJ j-xS^ OjjJaj 1988 j>Lp o-™-lJ .(Abingdon) jjJJ^I 

jil j^pwaJ (Application Specific Optical Component - ASOC) 

.(Swindon) 

oJUJU^ ii'^^ c— alJ t2000 j»Lp j-^jj / jljjj.^ ^ • 
(South Hampton oLJ j U o j-i^-oLa ^ jL->. i^^-J. 
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^ Jl^l jJ i^yj^J j ^^Jo) 37 . ..^-kJL; t Photonics) 

UJl 

JL^I j_A J t (Erbium Doped Fiber Amplifier - EDFA) ^ _y^jJ^\ 

jJl c-AJJl JJ-b *jwiJl ^-aJ jjJJl (EDFA) J..o-..jl™^ j 

a-jj-^aJI oljLi^l oJjIjJI isLkJl (_;*>UaJ j-ij>cJ l^a-waJ^ j-*^ 

• J^Li oljLji^l oJla jv-jx-^Aj La tciJJl > J ^-.t- j-oJ (_5Jl 

. Ju>.P ^ 200 o-b-l>Jl ^S^^-lJl oJla ^j-^jJ (1)1 J~^~^ 

y.>iJt 3> 3-9 

oLjlaJIj tJ_J__^l *LuJl jJ J t (Super Lattice iijUkJl 
Jijj-i |_yJLP iij^l (InGaAs) j»jjJLi^l ^ JL~>t-jjj iaJ? j»Jj>tLX~«j 
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JwaJ i>- ij<-~- ^r^-'l (_5^ ojiliJij (GaAs) j» ^^Li-il J~k-jjj 

^L.JI j^LLJl 1-3-9 

(3d (1)1 JlLo «-L«Ju<JI oLjliI ^^L™<JI (1) jS\J_«Jl jUI 
j^L^ 0 jL^-^ (.5^ (J-^^ *UJu<Jl 

J .tj . 11 ^jLioJl ^^L«^«Jl Oj^^Ji-^Ji (JLo-xJLxil A^LSv^j^ ^LxJl oJla 
^ _^L><Jl Ji~>iJjj JLjcl^I j» JjJb J (Photonic Switch) 

(Visible |_^L_«^ o j_SL-Ji_^ ^_5_s (_5-^j— ^ (_5-l jj-JlJ^I 

J " Electroluminescence In Solid-State Porous Silicon Device) 

(US tlj jj>tJJ ^j^"^] |ji^.^>Jl iwJlSs^ i_jL~>J i.t-j>tLj J*Ai>- 

ii-Js iw^-^-j-ij jLfj>«Jl lJuk ^^JU^ Jii J . Army Research Office) 
^At.u j_j)ls- (n) k_JLJl cJU^I (_^^JLvfliJl jajjjj^il JL™^! ^ aJlv? 
(Anodic (_5ijJ'yi ^^l-iJl iijjJaj c->t:Ljl ^_^L-^ j jJLJl-x ^iLo-i 
^j/> n ■>- J j-Lx-^ ^ (P) iw-^ j-0 o j_SLJl^ oI J j-LJ Etching) 

If-j-^ jLg.>«Jl j»Lo">U jL;>«jVl (J. .la" J*ilj>- J .kiJjjjiijjJu^l 

(ja>JI J!>U ^) juJUl JUI 2-3-9 



380 



cjLIJs ^ ^\ ijJiiuJl (Band Gap) 5jiLSl<Jl CjliLkJl 

.(GaAs) (»^1JJI -LJ^jjj (AlGaAs) ^jJ>\J> -V^r^jj 

aSUs L^-^ (AlGaAs) ^ ^ -L^JjJ ilJs jl Ujj 

J.iL::i LS y A}[]aS (AlGaAs) ^ ^ -VSr' jj J ^r^l 

(AlGaAs) j»j_ww«J^II ^j-JLi^ -L^k-JjJ oLlJs JL>_>«jl--I jl 

t oUj^^jlSLJNI 4i^l ijJLj (GaAs) j>^L>Jl JL»>t-Jjjj 

-^J^Jl 5:^-3 3-3-9 

XSjJ^ cu^Li t (Nippon Telegraph and Telephone) ^1 ^,J«JljlJI j 

.j^ ./g'.oll (_^Jjjjl4]| ^L?-^l ijj' 

i-,ii>tuJl JiiiJl 5~<>^ ^J^j^ J"^^ J-*^ ^ 

.0jL;_>tJl OULwJl (_$JU J 

(Vapour Phase Uj^Js Sjj^'^l i-™- jl s^UJuJl Jjy 051 US' 
jl ^_^^) aJU> ojUj jl ^j^^ JbjjiiJl Deposition) 

^1^3 j| L>^ ' ^-^ • ^ jJi oli LSLJl-x ^LJI L^j^ 
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iLlsi> (Beryllium) ^jJ^_jJs\ i j>^}-> JbjjJuJl 

j) (Halides) olJuJl^Jl ol ^ 

0 j^i^ (i^jjj^^j tjjliJlj tjjJiS^lj tijJl jt-vflj oLjL*.-^! 

^Ihff.T,..'^! 4-3-9 

j_jJls- ojJJ Oli > J .,<? U 4_s^Li>- i-^jLL* oj-^ dUi 
la.l ..."^) iwjjbJJuJi !l IJl^ (_g^.,^ Jl iwiJlJl lilL^i 

jU c(diLJl JJ-li 

JLoJLxj (1)1 jOjJLoJl t CjLajJ_3<-oJl »j) \ ] i—jUs-AJL^^I 'LJLAj 

^-jj j-i-lJ J-Xj^l » j.,(?ll ■ .. o 1 Ajjij jj->iJlX^^I 

.ojLi)/l ^ U 
S-l-ljdl 45LiJI 5-3-9 

O j-SJl CjLjLo<— ~Jl ^ I. ^.uLJJl CjLSL-IJI jv-lajt^i cJ-oJ<JL~-l 

4jtjjl j>i oiLp cJJijo ^1 (SONET) aj^-^I aSL^I cjUL^ 

oI^SJI oLIJlIIj (.5jLi)/l jLix-*"^ tcuJU 5-b-lj t^LJl 

.4j>-l>Jl Cwiil U li| ^ jdJ 
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^ 4^ljJl 4j^,.s^I iSC^I cjUJi^ ^ i^L-'yi 4lSLiw<Jl 
i ^_jVJ>- 4jjJ jU t c^Ut^ 10 j_^J Colj<-wr 2.5 j>i 

t (Dense Wave Division Multiplexing - DWDM) j*-^— aJ 
JLjjj Lo jJLii A>- ijl jJsl i^aplwij oLi 'iSwiJl Jj<-X^ oLSvaL 

Jii (EDFA) ^j^HTi)'^ ^5^' (wiw^l Ji^ ci j^'^^ 

eJL^jJl oU^lJ 6—3—9 

j! t(Solitron) Ojj-^j-~Jl j-* 4 «> ij i'yi oJi_* qLlLo jl 

LoJlXP ' a a 1 ., L^U t ^^^>w» J.5\-ij i_iJJl L^Lxjj 
^jfiyZ^ oJLj»-jJ| A^^^xiJl (1)^ ' CUSj (_5*J t "C-Jt/O SiL*,^ JLxj 

i™jJLj o-Jl JjbtxJ ij-xLx'^l oljL>tJ^I 2-9 J^^LiJl ^^yiiJu 
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Ji J .^^^j-J-^ cjI ^ (K-cy Bit Rate / Distance) 4iL™<Jl 




rr 



J L 



II 



iiljLlI 



■ ^_y';^.t.'JI (^j.<isJI i.j_UI (Solitron) «JIj>-j i^aJ 2-9 JiviJI 

Ulj .(Doppler Red- Shift) ^^Sll ^'k. jl ^^^/l 

(3jjVl j-L;ji jl '(ijj"^! qWj-'^ j_j«Ji:L™j LkJLJl 

. (Doppler Blue - Shift) 

iiUaJl ^,_.^j>tj 4 . •. II jl ^1 ,_5-Lpj .ojJLiJJ i^jwaJ'^l 

LgJL) J o ..t^^i Lo objj ojJiU i^yvai'^l Jj>Jl jl cjliL~<Jl 

oUA-^l J ol jjJUl 4-9 

A_,_j_a-J] oLJ J ^lSJ^I ^ cjI j_>-JlJI jL._xJL~-l jl 



^j-^l (Photonics) oLo j-aH |_jJlp 
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ijpL?J jVl SjiiJl J:iU '^y> jj^ 1-4-9 

Jlo SjiUJi (PIN-FET) JLai^^yi ol LoJ' .jjJJl ^1 

oljjJ j|j (DFB) 2LpL>tjjVl Ajj-ijJl J*>Vi>- ^jjjJl 



JiJudJ JjUJI j_)JlJI 2-4-9 

jJl ^ IjjJ 64 ^_5Jl iiJc^ J ^ '^y> 64 j (DWDM) 
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(Tunable JjJb<jJJ JjliJi jJ^-Ul JUj<jl~-1-; J jJu>Jl Jb^l JloJj 
jLiJl j^Jai J cjIJj<^I ilSLi^ Jj>o IJla 015 jlj j . Laser) 

(Ytterbium) ^_^^^:lJLjj ^_^^VLj J^U^I "waJlJI JL<>_«jl^Lj 
iS\ "lJlp jJlSLJI (Bragg Grating) ^j-^^ -l^-o-j JLo-x-i^-Ljj 
(wiJJl (Lasing) SjjJJl aJlo-p o j .i^ J jJs ^'yn. 

Aji ciiJi .4JLjL«_« oj-gjj-L ijjLi/o ojJLaJl ^^r^ ■''-d.HJ 

8 jjU jjUflj 5k±uJl S-aJJI oI j>JJlj oLgji fc ^Jl 3-4-9 

la .t : o I Ja-ojJl Sj ij^,-,£Ljl cJLJVl i>JL>t» LJ ji J JtiJ 

I la .tU jl ^j-^ (Rare-Earth Dopant) SjiU q*>L>1 

oL..jit-A-<Jl JL=>-il Jai>- ^ja-^-a:::^ (Active or Passive Devices) 

ilr*--^' (_5jjJlJl jJUaJI 4-4-9 

oLi t(LED) f-j ..^l] ilc'LJl ijJLiJi oLoL> ll 
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tjLiU LiJJl i-:j<Jl jjL>o Ujjlp ^j^j ^^Li' j-^U^zj ^ jl 



r 




we m aoe 



(mA) .UjNfl ^UMI jU\ 

j>! JJ^i >_^-aU d^LJl j»Lwi!l ol j>= jvi^^l (Ji^ 

olj-~ijJ Ijl^ ^L..^ iSjj-A^'^ t/^^^' f*-*-^' '("^j-^ 

tl^Ul ^1^1 j»UwaJl jl ^ io-^ ^Wai ^Ju j>i La Jj 

JsIj 4 *>ll«) isUa isliS ^Lxj^ ,_5Jlp jili (■ j.jAi 

oiLp j (_s^'j) jjc^' W?'--^ cT^' 5iL]aJl (^j^l 

iiliaJl jUijl jL>_s^j tdJUJUj .(j^ljJl (><-;j-<Jl _yuj;:™Jl ^ J^lj 
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jlpL™j I L^Jj^li Sjl ^_^j>tJl jv-So>cjJl |_5j.>cj 'i.iLi^ 4_J^ ^ 

.(_^ <_aJJlj (^jj^l jJ.,r?oll jj-j J-^ jJl 
t^j^l t^'l^l ^Lw=JlJ L^ij-o-i VLl>. 4-9 JJLlJl ^^^Jijj 

ixJaiJi J-,^L>) (Thermistor) jjji^^ pLLo J*>U- j» 

i^ji Jlu> (^jjJJi ^L-^l f-Uj^ i>«-«2d L5-jJ' (Peltier Cooler) Jljj^ 



r 



> — - 
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4 la Si JLo-S^I^ oiLp iS (J-)l latll J-iiJl i~<>-? j_p^iJLi:J 

j-^i A=r JJi J-^ jJ 

aj^^-aj jt-S^^ ojji .^r^ 'j'^^J ^^^rf^ SI'S! 

^^^^1 siUj Ja-iJuJl ,_jflJiJl 5-4-9 

^IJLs^JL^L J .j» j^^^i/l SiLo_i >t W .t'. oJl 4.»iJJl CjLo -ax-oJl Jj-b>Jl 



oUjiAJI 



iJLa 



.IS . 



ol (_5j^ ' I g 4j.ii„wo oljLiJ ^LoiJ (Gain) L™^ 

.(DWDM) '^y^\ jt.-^ AiiSl. iipUi- 

LiJUl o^isai 5-9 

^Ja.-^" ^\ yUl aJL^^I ii^L-'^^l ^ JUJI y!> U5 
iji^l i^j-A^] i-iJlJl oU tuJjJlkJl ^Lj^SllI ^L-Jl Ji' J-*>^ ol 
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La j».l>cI~w«Jl |_5^J ij-"*^*^ 4.,^.,>?->iJ^ o1.>iJIj iJb»Jl J 

isUjSlI SiJbCU oUS(l eiy> 1-5-9 
.ij^^SLsjJl o la. Jill I ivsUijj JioJl Si jktj\ *_sLJ'yi JUjCL^iI 
ii^LlJl e^^-SOl olj Ji^l 9J ^ ^LJ'"^! 2-5-9 

.;_iJlJl J I4U i>xjUl Jiia]! i_<>5' (jA^i J jt^?t>Ji 

J-^^-s 0.5 Jil ^^1^ jJiJi c^LS' jJj 
Jij 1550j 1300 JjJa-; ,_5i<^ j-il ^ j-'^^' 

c~xi~s^l J 2000 j>lj<Jl J*>li^ (^;~^' aJlq,^ 0^™^ 1-5 >^ 

6 Oo Jil Ails' L^L J <J[Js^\ oJla 

^U'VI SjJUlo oUSfl 3-5-9 
♦ • 

ojJlS aj^^-^I ciUbU tiuJuliJl 5~>.UiJl ii*>L-VLj iijLLo 
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oljil iw.->^ k_™Jl l-i-^j ..^ J I ^LJVl 5ij^j_<Jl 

oJi^ J L^l (Keyence UK) LJUaj^ o"-^^ ^ JLi^J j 
-9 JSLUI) 66 >i 217 li LiJ 

.(6 




.(OULJt SS' jji iJUil iiLk>- i^Jj <_JUI aXc* 6-9 J^-iJI 

^U<^ j.jLio Ula ol U5 .(7-9 JSCiJl) jju. 2 ^ cJ-.^ 

.^1 
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iiUJI oUVl 4-5-9 

i^jjj ^ (lIGHTTRAY OFX™) tij-vaJl ciJJl 5 jb ^ yL>e: 

^j^^-aJI ^U'VI ^ iJLP ^ (8-9 JiCjJl) oLjj^::5JpAJ jiC_lJ 




JrfJlS) k_JJI iJXU lfUj>iit J'^' i-kuJI Jill jUajf oU^I 7-9 JiLiJI 



JjLxjj a 11 (j ji <Jj^ ^^J^ 80j jjivaJl C-^>cj 25 

(1) ^UVl i^Lio 1 4.^L>cJl ojIjJI (_5j-aJI I— aJiJl Ula 

jJi LAL^il) ^-^Jii JlJ^i^ J-ii i^:-o-S^ "^-^J '"l-^"^' cM-^ ti' 
.(J^i 0.05 ^ V^"^' -"^^ ^ -Jr**^ 0.1 ^l_p^ 
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.Sjj^ : jb 8-9 J^^l 

ciuVi 6-9 

^S'j^>=x<Jl ^LJVl JUjcu-I __^1j>JI cJjJI ^ ^jSCo-^Jl t^j^i^LJl 
. (Interferometers) JJ^lJdl j (Demultiplexers) 

"^Jj Lo-^_sij<— J ^J^-^ (Piezoelectric Actuator) 

oj^tiAJl OoUtX-^l lij » j../?Jl J-iTLw-j .(Fabry - Perot Cavity) 
SJL>JI (WDM) 4^ J jis 4jLpLs^ «u;JJ 

1.55 |iJ_J cJ\ jJL9 jJL« jjlJ 0.8 aJ\Sju> isL~oJl JLpLjLi 

0.1 jj— J j^jA SJ^Ij SLlSJ i>- j_<jl 4j<_>i (1)1 ^S- Ji\ (_5J-^) _/--^J j^^^ 

^ '^y,^ ^1 "^U^ iJlA ^t-^J .( ^ jjU 0.2 ^1 
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^ .,1? a 1 jj-^iJJl ^j— J 0 jj>iLjlJl j«.^>t:>- jL<>jtl»>il ij-Sv-o-jj . J^oil™oJl 

L>^ .L^jLajL-j L-Li L^I-bkJL-^l jjj ^ (Plug - Socket) 

isLsi"^ .4_Jj>c^l cjLSv— iJl ^ cjI a ■ ■ j..j5vJl ij-ajjL-^ L^J 

j^j^l JiUJI 1-6-9 

j_yiLSL<Jl J ■ ■ W" (_g t ^Vij . (Data Bus) oL^ jJlj<_<JI JJU 
^iJJl oU Jl.«->c~-lj (^j-s^aj JilJ (Optical Equivalent) ^j-^iJl 
jvi^l y jl .j»-j>waxJl ^iJ iSLi (D- Fiber Couplers) 

j_jJb jl (jS^ li^ Lj-A; *>VSLj ol '^U-^' i_5^ t>*c4^*^ »Lsi' 

.ikai 1000 jJlp -bjj U 

t(VLON) jiiJl ^ ^ ^L=^ i_^Jlp (Lwil^l) 

jL-j)II l^] 7-9 

k_-J ^1 oli ^ij-^l t-tJl ioJaj! ^ V*?'^^ 1-7-9 

JUJl 
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1979 (.UJI ^JliJl J c^Uc^ 34 J-X^ cuJl 
4Jlv=>j ^'^L; (Deutsch Bundespost) j-^JJu ,_;i>ji a5 ^ c-^li 
(Frankfurt - Ginnheim) j^jL^Jw,^ _ jjjiSol jvlS 15 L^J^ 

.(Oberusel) J->.jj^jl ioJUj 

8 j» JL-jl^ Jjijt* oiU> J.<>->c*«j ^olji^U AijjL>Jl j»^UaiJl ^ 
880j 840 j-j) i^.^^ JL-jl sliU Jj! ^1 i-JLlJl ^ c^L^ 
1300) AJliJl ij^^-^l Jc^ ol~^Vl (jA^j .(^jjU 

JL-j^ Jjlx^ oli i-oJajf ojLp J-o-kjl^J J . (Avalanche Photodiode) 
A:>-U- ijL» Oj5^ Loju^j .. .oLojJlh^I JL-jIj t_^Ji~aJl 

Ljj .^-IJlJI ^ jLiaJl cJlS i_:>- ix^l OilijI LJl5' 

2L_^Ll^ (Graded Index Fibers) ^jJlIxJI J-aL«_<Jl oli oLJVl d\ 
LoJc^p <b! VI tiJliJl Co^r^ 140j (.34j (.8 ^ oVjLj^ 
oUVl J.«jcl^ tiJliJl ^ c*jLk~o 560 ^1 vi-Jl JjL><» ibjj 

.(>»_^U 1300 J_jk; i>- j» J^o-^J i_s^') -ia^l 

JUi-'ifl J JL-jVl S^l 2-7-9 

j_j3 J^oJ<-!l ,_5J^ Sjili ioJaJl ^jJaJ jNl CjL-IjJJI ^ y>^ 
1500 Jl (3 j-ij Jl jisi JJ^j oJ^I jJl iJLllI ^ C--)lJ<-->Jl J-^ 



395 



Cj\j.^^Jcii\ ^ iJU- iLiiJl i-wiLJl Cj\ ^^1~J| J*>Lj^ J.,^>- JLaJ 
314^ (^-^^ ' ji?^' jUwaJ J . (GaAlAs Oxide) ^ _jJlj<Jl 



NTC jj. 



^) P mod 



M — ps3r 



17 NRZ 
Mbaud 



O/P 



17 Mbaud 
NRZ 



►6 



7g- 
o/p a^^ 



t (Drive Current) ojli j_y)LP jjJJl SJb^j SSlS 



<JjLLa ^ J 1 1 «Lv2-jJl ^J-3C*xJ jLj>o*yi j^j^j .(_^jjJJl ^^LxlJl 

J*>\J>- ^jj-rfzJl iiUaJlj ^j-wtt .,h'S\ ^J-o-f- JoJj<j |_5jj>iij 

~t>^->- jJl ^1 i_3l_s<aJ jUlJI ojli J (Control Loops) j_SL><^ oljUsI 
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Jjj-aJI ojLi^iJl 6 (Avalanche Photodiode) ol.<>_™>Jl jj-^^ 
J*>Lj^ 4^ ji cjI J ^ j-sAJI j_jjLiJl jsUwaJl 



jv-So^cJl J yL^jJl jvJ-w2-« L^j<^j . (Transimpedance Amplifier) 
(Dual-Gated Field Effect Transistor CjL>c:LiJl ^jij^l 

.10-9 JSLiJi esH:!^^! j^jl lla ti^^l jLiu-^^l jl^ 



17 Mbaud 



■fl- 



Mbaud 



.j^j^l ^1 jl^ ,^^1 10-9 JSLiJI 

t(PIN Diode) i^'ili iUfj li LjLo ULq-s^ oI ^^jLiJI 

^j_wJaJ jjJL->iJjIjJl!|j t (FET) J^wS jJlJLj j»_S\j>tJL]| jjJL^^JjI jJj 

ji (»Lw2Jl L^l J .J^ jJU 880 J 840 ^ Jl jJal jj^ 

.j^y^ 1300 j-o Jl_^'^ J.«jii^ t(GaAs) 
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oUl jji ^ JL-j)ll 3-7-9 

j2^L>t^ o'yuaj'yi *_siJL*S/ ij^^-^i ciuS/i jLo<ju-i ^ oi 

.oLo _^Jl«^I ^ iijLa J-«^ U-'J-'^ J 
j_j-a5VI LajLp- ^\ o-LuJi i?- j^l ijt-x oiLjj J*>1=^ ^_yL.-a.t^<Jl 

^ ojlo ijj-^ jsj-*^ t ij^-j? t j^^jj^-^ 

LoUiJ 2000 ^UJI J">li- (Bell Labs) oI ^^-j:^ oJjLis! 
LfL>jC«J l^»>g.i jJ J-ojti^ (Optic Air) 'i-o— -I 
Usjj .jJtkJl ^ oU_^-^l ^ \^\ VI c^iiUJl oU'Vl ;5Lj, 
jJ _^x>j>wJ ^Ju (woU t(Kathy Zheleg) ^i^j 

Sj<_«J i^Uo iSLjk ol (_5^^ ^ toJjJl ^ jlijj iSL^I 
J.«jc-~j 4JlSvJj I jJU 1550 J jJaj o*>L/5 jJl 

i'^ y Lo ^jUx^ (daij rtiaij Jl .,^"1 ^jj -^^-'^ '-^ jwa>Jl 
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oLj<.o.j>c^I jI j-uJi ^ iSL-LlI ^y. JbjJ (DWDM) 

SiliS' (j^i-aj jl <w->?tj tiJliaj^lj \S yiS\ oLpI^^j .ioJuJl 
^^1 yuJil-Jl Jslj ^ 100 ^y. Jil ^1 (.UijJl 11^ ^LkJl 

L^JwO ^yitj j_jXjl 4 Ig S'. !l JLXP J .,(? 11 jl—LlJl ^^^.»J "U^JLP (JLo-jC-xL 

^Lx^l J'^v-i^ ^ J_s^2j>tj U ^j-^^ IJlaj .ikiJi oJla yj y^ 
aSUs i^^iJl (Traditional Fiber Beam Former) (_gaJLiJl ,_yLL!l 
JLpLi^I ^^^L><.^I jjJj ■y"lj J (j-j AiL~~<Jl yo -AjjJ jj-^^ 

^ J .,^l| J J oJl ^1 jiij Lo b| ^jL>tI~^«JJ j^^j^uJl ^ a-Lt „ II iiliaJlj 
oLi to^^~,,aiJl oULs^xJlJ jv-<>-A» ^UaJl iJuis .JLxj^i/l 

.^jj aJlSCLoj aSLUI Silks' (_y2Juj 

yfl-wvJJ *L)| Lo-S* .<x^L*iJl ^yL-oJl yj j_L^_oJl c-o L^j-aj 

yjj_5\_jj c cjLa j_L*_,o-Jl ya Oj-w-S' *Lw<>«S' J^LjL) 4_j y>c-Jl 
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Jy^S JH\ 4-7-9 

o j-f-liij .i-JLl]| j_y3 c-jLi-^ 100 ^'■i *-^Ij<-~^ Jjjj>tj j_yJLP 

(Non- ^^j^JiJ 4^ jLi^ SjJLi J JaJ- 200000 ^1 J-^ 

iJ! ^iU-VL; tii^l ^ 100 ^1 Jva: Blocking) 

'uU t^LitiJl jl i^iJLiJl (Blocking) ^ 4^Ll» oIjjJL~~«j 
.dJJi j» ^ JJ v'^l cs*^! 20 olSvo^L 

to^li 4_!<_^ Olij t4_Jl_P liy>-j ItXjL^ olj <jj ; oLJj^,JlSCJJ 
^1 . - (jLs t i-LUi {_^^ J-Loj .4^ j^l J jja jvSvJ>tJ 4 o Ij il J 

.2010 (.U JJ 

^1 5-7-9 

4^^,j>^ ^"^1 jJij<-Xj LaJLLp j»L>jLA*^l 4iLLiJl cjLSL_,iJl 

4jilx>t>ij o-U^ ^'j-^ a.Xf- j_jJ^ ^-^J Jd-^'j '^r^ ^-~J 

4:l~- jU ^ULj .Jaii -Xj^Ij j-« ^\ L^Li L^-~iAj -lis- jv-a jj 

4_™jJLi JLs-Ij ^3 j-o I ^ its' j-^JaJ Lo rt^j-^ 4_«_Ll>t_a j_a 
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oUli^l ^ 8-9 

k_-i^»~sJl ^ JbJl^ 1—8—9 

(Whiteman Controls jJ j jS jLo-jljIj i^^-j. c._o_^_vf 
k_«jUI 4-/> b ■! 4i^,j<^ i^j^ Corporation) 

CjL~>t^ iJLt- jalJJtJU^I Jwo-^ <. Ijl?- iJLij L^l t |Jb>- 4 W .... I 

^ jvJ-S' jl (j-Jj-^ J-W^ 1.5^ J-^ iS j-^^. cr'J 

(Vanzetti) 4^ b il i^J^iJl oJla jv_w<waJ ^^ 

. (Printed Circuit Board Laminate Drill Bits) 
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JJJ jv-^ jvJ Jjj t jl j\ cJ-^-vaJl Oilijl 

Sjj-^ SjiJ el 3-8-9 
^j-^l 4-8-9 

(BBC IX^JjJJl jJj~y'jS ^^j-^l jj 

4.>JLj<_« i_^Jlp J-oJo<j iJiji j-^-? 'Andromeda) 

jl »j) ll jLS\»ljj -Oj.^ ^^j^ 'blj-ii La t "Jlo.^^ 

c 1 Kj 1 ^ nj ^ jl jji tjl^jJLa J.Sv-ij JaLoJ"^! olxj 

aSjJ^ c— t^jjj-ijJl i) ^ oLJwj<_™JI ji^ljl 
(_^^,-^ Jij^ c?*''"-^ (American SDI) kSjy^^\ 

^j_w_«jJL]| j.>^ i^j"^' 5j W -kJl oju& c^LS'j .(Optical Switcli) 
(Multiplexing) iipL^ J*>li^ L^-i^i^J jr^^ ij^^ tij-*^' 

(New ^j„JLSj j-i^l iL>t/o ^ j-'j*^ -^'-^ 1 ^ a ..^jj Lo-S'j 
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jl» _s tl999 (»Lp W ... ^1 /^T ^ Electronics) 



Ju^La^ ^,Jo j_5Jlp 5 jOiJl L^jJ (Non - Linear Crystal) aJsl>JI 

(Multithreading oL^I jJi*; ^Jip Jujjt; ^1 ^UJl JjUJl 
jj gJ'-*-*-" ^J-^i^ J Technology) 
(Low i^Ju^ ^ j-*^ j^xJl ^ ./^ ^ 4. •■ ^ oIjIj (_5j_.A-Ji 
oj_S'li ^JlJ ^ -jl-^^^jl-,.^ j . Temperature Super Conducting Circuits) 
J ^^V-'^ Si^^l CMOS Jl oUUjj Ijl^ o<j.^I ram JI 
t Lsl 1^ g ^ (_r^ J -.^ ' ^1 lg'< U JajjJl jLg-^ 0 j^L^j .JjL^JI 

Jjju iL>tJL«^j t (Threaded Execution) oJlIloJI ■"■■I I g - ll Jaj^j 
4^ jjJl iLjJLSCJl ij>«^j_Jl J (Data FLow Processing) oL» jJlx-oJI 

. (Object Oriented Programming) 

(Flip »_j*>l5Jl Jla oJ^J ilL-iw^Jl j-.^Lj<JI ji tiJUij 

ilLi^l ^^Lj<JI ^L~a jJ^lJ tjUVl jLiilj Flops) 
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2bj<^l c^lipUflJI 5-8-9 

^^^^ j-s^a-Jl ci-JJl ^-LvsJ *\_Lo-*JU.A^^l o^LoJl o\ k ' j.*JL*A^^l ^j-a 

(Insulation) Jjj<JI ^ iUjti™*]! SiUJi jl ^j-^ j_j3 tLSLLJl S^U 
jj J .(Si02) j^^SLLJl -L^SI ^ iUlSoJl oljljJl 
^JlS^J '(vJL^Jl *lj>ol |_j3 jj-i^Ul JL jij- iA-i>Jl oJla t_J>j 

jlj o*>Vv' oL-il ^''^l oLjjij (jLo-o-t-oL I oLipLvi-^ 

Si^l c.'iljUJl 6-8-9 

Jj^ 4^L>Jl -LLP t jLo_3<JL--*^l A-L^ L4JI jj-p *>Lsii tS^^^.S' 

^< .0 ^j-^ |_yLsi'lij ^.,^^1 Jb-cS cJ ji 7500 ^ ^j^i^' 

. (PCB) ip_^JaJl SjloJl oU- ji>Jl 

Ajj^jj^y\ ^"Uji o^^Ij^mJi 7-8-9 

jL^^j *l ^^.o-j-Jl (_3 jj 'Ui^'AJ tl^LJl ^LiJl jsUwaJl jj-o «■ j-^aJI 1.1-1 

4 W Si ^ «• J .,(^ U 4_„S'Lj<J| jj-™;>cJ ^v-o oJl * J .,h \\ jLj<..iJL^I 

J jJlj>JI jj-S^ t-jJ^j -iji— ^1 oljilj iJ*^! oLS oIjLx-o 
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ip^l i211i Cj^j:>^\ 8-8-9 

J J . . ia: I (Glasgow) jS^y^i- Ij-^is^ ^ j jl::^LJl 

iolj 10 oL,i— J J^<>.;>iij (1)1 j» j-JwoJVl j» jJLp 

^UaJ i^-vi jJ ^-ijj-i' o^-^-^ (Pico Seconds) 

. (Micro Electromechanical Systems - MEMS) 

• Jb-lj ^ I jJL 4jlJa>i olj^J JJ>^ 

ol jU t(Rest Position) haW^ ^_j>cS\ jL^ i^j^ Ujup 
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t j j.5LJl~JI JL-^i'l J t j j-SLJu^l JU yLi J (Polysilicon) iJLj<JL<Jl 

oiJLxJLo iLjo"^! 4-j*>Lj 4_JLi JuSv-ijJ 1 ■ W oJ 1 g ■ ■ ..^^ (_5^,j>cj t k_^JJlj 

ajL^J (Release Step) ^^r^Ji >* ^_^L>.'yi c3^b .i-ijUajJl 

1>JL^\ o*ifU«x-*ifl 9-9 

Oli ' l4 11 .ijjjjjl 'UsJl.x'^I Jyl OjiLvaJl 4w'U>^ tSjJLflJI 

jt-j-o-xJ LjJLj>- frli'yij oij^>«Jl 4JiJl jslJUtJlj 4JJl5UI j_jJl»1_p 

(wflJlJl iS*>L-l JUjC-^L ^y^\s'CS\ iJaj'^l ^J-laj ^j^,SC™3<Jl 

. (ISDN) ^1 aJuLScJI 

(^jjJil JpUJI 1-9-9 
(Jane's ^_jJLisjj ^-J-^i j-J-^.?- i-^j-^"^! oJjj.>Jl Oj-U 
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iJLS'jJl jl 1998 (.Lp ^ jA^ /j\J ^ Ui-L^ Defense Weekly) 
(Defense Advanced ^jJl jj j-i ^ 4^JLa:l<JI jj>cJJ a-S^^VI 
4JIJUJJ jJl J Research Project Agency - DARPA) 

^ LjUsTij L^-o— ojiJ j_jJ^ jjj<— «o) iaJLiu jJ jJlSo \jjj1:> Ji (NIJ) 

^JLojiX-^l ^^^Sloj jL^^ (_y*J 'L5jj~''^' (J^LvaJl (oliUaj oJLf- 

532 J jJs 0 j-Ui J ^1 j}^ «• j-^ J -Is'j (.yJ^ 250 SiUs 

SiL^ ij^*-^ ^ J-^ 

(DARPA) i^jLiX^I cl^^;.xJJ 'iS\S yi\ ^ J5 JLilAj" 

Ls- jJ jj^SiJl oJla JLjC->.I jjSv^ "bl (NIJ) illJLxl! Lils jJl L-^j^lj 
.s-LJl ^la.^ ^^t>Ua:u-Vlj SJI J 

ajLi-u'iUi ij-^i oiiis ^1 2-9-9 

JljisI liJLp j^Uaj .(WDM) 
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(2000 ^y__ Ijy^ Signed iU^) AFCEA ijj U5j 

j_<>-J ^j-^ ' ^ jw2_)JjJl5L]| ^j-o-s^a-a 4JI 

tl^U ' jJiLi (_5J-^ ^r^^l cjL/j jJj<^I ^.,(^^ jl 
ajj.,^ Jl ijU'yi olSwiJ 4^j^l 4j<-«JI ^ -^Jj (ajj.,^ ' ^Ul 45L»i 

^jJaJLJilj 4j<_aL>-j tjj>ijj.>cj| jj-" jJ LJjjjLJLS' I Jj-^ 4j<_aL>- 

J/.LScJl ^l::- 1:^15^ (_5S diJi J;:i:»J c5>^J .O'^Li' j^l olS\ 

"(.aJs '. .,1? ll I ^j-o ..(^''j .^^Ij (jl ia'i ^J^r^^^' 

.ia-ojJl -lajjJl ^^rl'-o-*^ aJlpUj ^jji (ji^ 

j\ JJJLJI (ji^i o-i-* J. .la" (2;5C<>j 

.iib>MJl oUli^l 0UJ9 iS^y^ 
Jcj> cJl<>jC--I ajjjJu L?- jJ j . (Lithium Niobate) j> ^j^^iJJl 

^ j^^lJJl CjL) j-o 4^ ob-owa.o-Jl 0| .^Jwo-*JL*«j cJlj ^ j-S^ 

oJb-lj ^lx>Jj .(v^' ^^^Vr^ 20j 10 jj^) ip^^l oijJc^ 
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^ _^;;iJJi i^^JtH i«Jaj| JjlI^ Ol ^ j:uJl AjI 

(1)1 (j».:>«J>Jl J^lj Oj ^r^V" i^-?-^ J^' 

oJuJL:>«J| L^jJjJ.Scl!I oJl* (1)1 .oJ-iJuJl oUa;>t/oj t ol^_^~/oj5sJlj 

A_5lLJl oVU^*>U A-iJJl 4 o la (>^^^ 'tijW^I ^ la all ^_y3 

oJi_A ^J-;JiJi^<iJ\ J jl (1) j-SCj (1)1 4-~^l : la .^Vl jLoJVI J 

.iiO^-iUlj iiOLJl oVU:*>U vJUJi oLS'^l Jl. 
L^jjJ jJ jJlS^I oJla J1.«j<jLw^N (_5-L<>JI o-Loo ajj ^JI 

^^jXJl CjI a . . W7IL1 4 g . . oJbJL>cJl CjI S ■ ■ WtU 0^,.^ Cj^^Us^ ^J;3 ,_5J-f- 

5 J W ->iJl ^j-o-SvJj .LaLt- 30 cj*>Lv5j^I oL^I jjjJaJ ^ 

^ . . lg"ll ^iLwa Cjlj-JLix^l CjLLo .,(^ oJl oJla Jxj ^ iJbJl 
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^^.^aJl t— aJJI k— I ^^5wij ^,j;>- 3—9—9 

JjjJs >— ^ J-^ (11-9 J^5LlJl) ^jJL>xjj_;.>JI IJi_a cJJL::^ 
JUjCLxL jj-s "^VS * J""^ (Coil) S ^ '(^y^ y 

vi-Lj ^ jwiJi ix«Jl 50 (j-S^ (Beam Splitter) ^1j<-L]| 

.L§.«^ isLwJl ^iaij Lavas' (1)1 liJJij (.apLJI <_jjUp ,_r>5^ 




4-1^ ills- ^L— tJl U 




i^^^^j^ 11-9 J.^-iJI 



Lxij jJ^L^- if-LJl *_jjLap oL>jL iJJl 5 ^^^3 J,x:c.<Jl «• j .,(^11 
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4JU«JI 10-9 
4jj-^I oL-sOI 1-10-9 

oL~>t^l jl .4_Jaij CjL-^L^ iais j» J-4J ^-il t oLijJji^l 

.f-LJl »iJ.o^ J*>li^ oliL^^I ^LSJ aj^.,^ Jl oL«>t^l «-bJl ^jLLa 

^jLJI CjL-L-I I4J ^Iju oliL^^I jvJaj<^ |JL>- 

j_jwJl |__j3 cjIjIjxa*^! LfiJ t*LJl 5Ju^ J'ili^ obL^Nl 
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• f-LJl rtJu^ iJ^Ai- V^jMij 4j J J I oL«>t^l iS ji-x S-ilj>! 

^-ISUI S<.UJ 2-10-9 

.o«-U<5^ ^j-^' olJ*^l ^\jJ'C^\ JU- 

oJb-j) (Lux) ^ 800 ^1 400 ijO^o oLjJu^ t_Jl5Ul 

^j-^ I; ... \\ %S ^_^Lc- ~o<^Lj>y\ oJla j iJlLJI ;_„.,^>^ t(S*Ui>l 
l^jijj j»L^-<Jl jj (^^J^ dlijS IJla jujujj .j^yii'yij ^ij.oj<Jl 

jv-So-cjJl ^-jLiaj oLiLiJl jW. ..." i Ijl?- 'uJjSt^j L^ls Ji 

^1 y>-) 'Lvi-i^iil^j of-lwij oJb>-j |_5 jJU~o_i J.^>jC-x Ja_i>c^l 5*Ls^J oli 
.^^j^Ul ^ 150 Jl 100 
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3-10-9 

(_^JlJL* jJ—A^ (j-^ «• J-aJ^ iJl—^ i^j ^ ' >— i-J 400 JLo-xJL^I 

JajcJ oJljJlp oIjJIj ij jJLo iUiP cJu->a_^lj .Jslj 150 ^^'i 

oUSfU o >JI oljUJ 4-10-9 

iwiii^i) Ji/i toU^^I j_y]LP ^j^Ju>cx]| oljLiVl JLjcl^I jIjjj 
j_5J tti^''^' "^-^j—JJ cs-^'*^' JU>Jl))j! 

oj-ft ^j.SLo-jj .LpjLs jJJI (1) j_S\j Lo oiLt-j .oljL»iNl 

.t\ Cj><J ij^Ji'^l iwi-il ^ ji jlj<-ll^l oL,.:><» 

JU>j<JL~-L Ja->;^l > J .,h ll (jUaj |_jJlp jI ^,.oJL--L ixili^ CjljLiNi oJlA 
4^JL4J| 'UXaJI JU>jC->iI ^ Jj * J) ll SJb>o u?'-? ^r^^l 

.oLiia^i jl of-U^ UJ j_yJl cjI jLi^U 
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40 ^Ij^) j.*>UiJl 40000 j-o t ^^.^^1 

tjlj (J^J^^**^^ 4_ol_5s-al_) o1J_*_oJ1 ^-o— Oi ^J>tjJ 

oJL?-lj SJL-^j y:S\ ^jj> jS- ^^uJ ,_5jL) Juis j b '. <J I 

^jj>t_„^ |_jJ^ isLvi^iL) t^j_j<_<Jl ojLi^l ^^^Ls- 4_„oij c^jJl 

^1 11-9 

(Magnetic ... . b •. i»-<»Jl jU j-<JL; ..^ "J I oLJuo_p 4.>^ljJl 
^jwaJl i>JL]| cjLJujJI .Resonance Imaging - MRl) 

(Position Emission Tomography - j^jjJl jlJU^^L; ^Wa<Jl 
olJOw (.loi^l jl U5 L-oj jlS" ^$^/ tPET) 

oUlJb;£:^'ifl - olj_)JLJI 1-11-9 

tj_^LJl j ^1 cjLj^-jl-- Ii/j i^JaJl jvJLp jy^\ ^'^1 -J-^ 
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J t L^|jj>cju^l ^j-i^ jl ^1 i_5^ "^-^fH ol-sl 

.jl ^,^>J^Li j J^^-"d I iji ' ^1 AjLlflj 

ojl jS>- jJ jJo JaJ—s^^l ^^w.sjJl ^,^7 ^ LaJJLPj .^-w.*jJl i^j^^ 

4^lyJl ^ 4>iJi>=:u~<Jl 4j*>li]| 4^l__^l cjIjjJJI 
10.6 (jLlaJ ^ (-J .p \ \ ^l—>^_ 0 j->j^\ |_jJLj jjJ |_jJ& 

(Neodymium-Doped Yttrium (ND:YAG) jj_J j t Jj-S^L» 
1.06 Jl W i ^ tj_vaJl (_gjJl Aluminium Garnet Laser) 

JLkJl ^ (^JJI tKTP/jjJ^jVl jjJj t ^j^> 

iJj>J I^J>>j .^^U 532j t514j t488 
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j>-\^-Ji\ ^JJlJl J aJjJI ^\^'^\ oLl;^ 2-11-9 

ojili .oNNi jl j--i>Jl j\ j-<Jl ^LJJ 

(_^jwa-i iJ oLiij^ J"'^ lS-^' J ■'^ ^ ^ > la all ^jij^ ^Jl 

tC— lUj tjLp j^^lJ jj ^-jL) 1 g '■ C- J J ■ .^J .1 ■ W ^Lj<_a 

L^/oloi^x^-l j5lftjj .jbuJUJl iljj^lj ipj^lj tiJLj^ljJl i«*>LJlj 
j_^l^^l ^IjJl «3^l (_r^^-^' (_53 dUJiS' 

^_^.lgll ^j_vaJlj t^iL/aJl oljLii-l J t (Virtual Reality) 

.(_^ ^p-l olS..ig" 

^ >t o^fUis-l 12-9 

^Lki ^jjoj .aJljLa jvJLjJI siL>tjl oL^ Jl oLjLSLaJ jj 
(.Lp Jj1>o ^ _yu-l jLL> 200 J 1 jJ>ilj 1 j-ftj oL) J ..^ Jl 4^1jLv^ 

^UaiJl iJlA ^ I jf-\J^ Ik^ J 6000 i^yrj j*>UNl jw" J .2010 
iJbJ jjJl JaJaj>- tiiJi Jwo-»X>jj .La-X^j 5Jj>iiJuJ1 aSJ-o-^I 

.oJL>=X<Jl 45U.o^l ^ i^UJl Cj\S j-LII 

o*yLftjiX->.*yi i^A^I jl 
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jJij<^l |_j3 JLpL-J (Risers) j-o-xJl oU-^JuJl |_j3 jJ^J^' 
^j-a j.5\Jl j_L*_<>Jl ^J^'jL^ ^j-SsJ^ c ^^^^i-_oJl ^JJ>-1^ 4_p j--*^ 

oiJLxJOo Ajj-^aJl ciU'^l j-P f- j-aJJ iiC'LJl ioLlII oLoU .,^11 J*>li^ 

LJU- j ajjI iiiLl^l J .t_oL5C<Jl 

.-LiJl J iiKJl ^^-j .^Vl J5UJI ^ iiKJl oU 

oIJlj^xJI iiiS' (3>«i iJi* J t4.~aj 

CJ>::)[1 1-12-9 

Co JS' Ails' j!j tl 18 JS' <_apU^ (^JuJl oJl-aj o^yUffl^Vl 

.^jj 100 Ji' i-ipUio cJj:j)fl ^IJiiii^l oU t(^JLjl 5Jlj«j 
iS*>L-lj 4jj.v2Jl ^LJj ^^xSlJ^I jslJjkJL^I |_jJlp ^^y^S JLi^ -^^d 

oj-LiJij oJbljX^i 0 ^,.oJL™<JI oL>-Lj^*>\J |_5 i j.oJtS' c-ijJJl 

jjjij 4_S'j_Jr C— wLla J_5J tJuJ<_^jLiJ .4j_aljJLoJl 
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^ ^j^-b>iiX™<Jl |^_wo->- JL^j^ Ji^,j»iJ Sjili iJLo.»iJl 

c^ly^Uijl J oljLJl 2-12-9 

^2j-^-o-JJ .C-j1jLw^*JJ jv-^-o— -UwP j-^^ ^ CjIjLw^I ^^^^ a 

aJU t aj^./?.JI ^UVI j»lJLk:L--Ljj .^^JS^S\ oIjUoJIj k_JLi>Jl 
O o^LkJl iJj^b JL^I oUjJi^ j»|JL>=:u-l ^j5lo_Jl 

J>j^j^\j A;^L<t«JI 3-12-9 

OjLi^i/l 4j>cjLjt>lJ ^JjicJl ^ J I 4_J.ijJl ja|jj>cJL^I 

^Lki ^ 4jjwaJl i>Jlj<^l j5o jvJj .CD i>,^J^I ^\ 
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.L^ AjjlkJl L>-jJj;,S^I jjJaj Ji "ol i^rjjJ tiUJJ 

^.Jbdl 4-12-9 

Cs^ oUjjiJl j_j3 ^jj-^aJl ^U'yi j»|Jl>cX~-l .L^ jv.S^>cJlj 

i*;UJI 13-9 

J ^-SXJl oVUajVl aSLJi jjlp iLx 20 ^yi Jil o ^ 
Ljj-^^^Ji^xll ojjb oI ^j^j .j_^jjj>- ^J.5CjL) 

j,JLp ijjls-J\j oJuJL>Jl oLSL-L!I J*>Vi" j2r° ^r^' ^^LaJl 

cJ jJl (jUaJ L^jijt-^j iSL-lJl olji"^ iijUa^l ^IjlxJI j| 
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tj»iUJl JijJl ^ ~o y 1000 jIjlIoj ^_j~.<k5Jl JLjiju-I ^I^Jj jl t *>lla 
cjMjj<» jU t'L™-!; cJjJl .aJu |_gjJl JijJl ^ oy> lOOOjOOOj 
J .UAjI lOOj 10 ^Ij^ ilijJL^ ilJj^l ojli 
4_x— cjI j-jj^ W a ■! J-i^Li (Distributed Computers) ^ 

dhSCoj toVU^Vl J~ai«^ Sj^^-^Ji cJUVI J~ai«^ jl 

SjjJl;>t/0 j-P A-j15CoL "Ut^ '-^ j.^->-\\ cjUVl ^IJLs^I^I JC**' 

JjL-j J-tx ol 5 . . la: II J-Jt^j .(Upgrading) L^jlJ^ 
LUa/o ^^xJl ix^l ^ _^Jl-iJl ol j^oJJhJI j oiJjCuJl ^LajVI j 

0^ tix-xljJl ap-L.^1 oli oLSL^I iL^L Lofj .Iji^ Ljj^^ 
jij ^L^ijl j-^ J-!^ '• U i-Jij^tiJl 5-j^l 

liJi ,_jLL1« jl US' .j2;^JLiil«^l JJ oijJL>MJl ^ oVU^Vl 
d^_}Jilli\ Lo-JJ -S^r^ ciLJ^II Oj-»Jl^<-1~j l_pt--^! |_^_^_^iUl 
o*yU^Vl jli (.^^J~A^\ ^-iJlJl (_5JlP jjtiy^ ^| 

0 ji iLUwJl L*>UJl J-^ jJ (_5^y..^l <_i~Ul j_^l ^U^ij i;5JL>.*>Ul 
Ji^l ;5L^ UJ^jj t J~iL~iJl ^1 (PCS) jl^ j\ oUaJd 

. (Switching Matrix) 

j^l ^ ol_ww;j<_™Jl ^ 4j^,wa-Jl ^LJ^/I (»IJJ^JL^I ibjl 
.(_g^,.SL„o<Jlj |_gjL>cJl ^ W a !l ^ JS ^ jj>J^ i?-jJLi tj_j-^L<JI 
0 J Ig . ■ .. o 1 1 4-laxJl ^~s^aX~^ J J I oLjj^^lSvJ^I oli t tLLi jji ij^J 

. j»iUJl JLajJl j_y9 
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iUVl L:>- jJ jJ-So ob^_^ oIjLa:S-I ^j.*-^ Jj-*^ i^ljiCJl ^tJ^Jii^k^j Ui" .^^.,^.11 
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Jlj«_) j-^Lk-oJL i-/»L>Jl Infonorme London Information LS'^-J. 

. ^ J J^y\ ^ 'J^ji t5j^' ^c-A^ 1 15 j^^"^' jti'^*-*^' 











(_g^ ■ li "^-iJ-Il ^j-OJ Sj_^_:>-I t.,d " 

: Jl i^^lj^ J-p iUjLP^fL 
j-rH'j-^j Oj-^^lj '^jj-^l j-^^j 

IJl^j t^Ul ^Ldlj c^y>Jil 

L^I J! iiUi.)lL, .iijl^l ol^^-JcJIj 


1994 


ol j J ^1 Si J 


EN 181000 



423 





1993 


; 4 a\ p ol 0 ^1 J 4 

J a d p J .i ^ 

. 11 ^uSii 
3^ J 4ol , 1 -11 

.Sj iisl jll 


EN186000 
PTl 


J ^ 11 o^LiLSLll jl— oil IJus J_o_^ 


1995 


i_Jlj_^l o^LjL^l 
oML^-MJ i^j , 11 


EN187102 


>_jUS(l oL,_Lk.-^. jL,_.il I.U 


2001 


- j(Ja_all oLLv?! jil 

: . . 11 , 11 <N\ 


EN187200 




1995 


— obi jJ 


EN50173 




2000 


- o">LjLSL!I , „rt • 7 

- JjSll .J 4-1 

jl .,,<>j ol a ,^1 jil 


EN50174-1 
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. i », ,M - ; , ^ II , 11 IVij ^..1 ^ ■ U 
oL^u_i-l i g ■ q I. ^ ^IjjJl J j}\ 

La^ c i/iUJl Ot>L;LSGl 0> 1^ il J J II 


2000 


- oMjLSLII 
^-—J ^1 iJLijJ 
^\ <>b ^^Ij 


EN50174-2 


J_->_*JL™ll 1? -> II i ■ II ^iJJl 

^1 t5 ji-Vl oL2 kJI ^jJ! bj^ 

.o->l;lS3l IJLji' ^ Jl 2^::^ 

^ JL>_«JL^'yi J_Lp jl~«il IJL» J—JaJ 
.jU«Jl i3U*l J.^k/OL_j ^1 o!>tjlSGl 


1998 


o^LiLSLJl J iJ jj^l J - 
jl t f-\ J g 11 ^_j_3 iJj-jdl 
- ^j"^l C~si iJ jijil 
i-xJaill oli^l 


EN60794 
PT3 


i-iJUl o">L;LS Jj^ jL_J,l lJUh J _ U . 

.-,1 1 . « • 3 « 1 4. - ...11 II 

s_>p-S(l J iiCi^">UI J iiCUl oMU^'Ml 

J_-Ja_ij i J_->_*Jlj ^ ^_5^I 

^1 o:>L;LiL!l J_p SJXS 

oLJLkdl aJU dlli Jl ^iU^VLj 
i-iJUl J-;IS^J i-«UJl 

J-aljJ(Jlj t<L«-A^JIj t^l-Jl 


1999 


i-iJUl 0">L;LS 

- 1 - 1 4-1 - 
ioUJl oU-^l _jll 


EN60794-1-1 
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oLJLkdIj ci_i-Ldl |_^U'3i!-lj (X~~^\ 










1999 


- 7 - 1 -Ll - 

— 4 p Ol a v^l J a 


EN60794-1-2 


(..l.w^J>- 4_jj_sta_Jl 4_^iJJl (_U A ^, J-j 1 

^ ,^ . ^ . ll ^ 51 U U . 11 , Ij . ll J < ^ , 
QJL.AJ oliL^^ ^2/^ U&JLdjaJ jl 1 g "U ■ ! 

t J-jLSLII J_*-1j j U-S" jjL^ 

.iJls^J (tLvajia ^J>-*>1^ ..I^O 1^1 


2000 


oL^j ■: '.Vl • 

- 2 ^j-J-l - 5_,j_^l 


EN60825 
PT2 


1 (Passive) i-J llj ij-^Jl 

oLjj j^^l t^l (J* Ljjl (>-*-«J dJJij 
^ .iAtTj .iiUaJL! JJLsLj j-^sl;^ jl i-S 


2000 


- 1 -Ll — ^ ^ 11 


EN60869-1 
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.oi jJ^l f^j^ i-^ j-^j oLl* jil oLJJajd 

jf OUU-P j » . M 4j! Ml 

jL_«ll ^ JJLkJl jL_«_« i3 jJ» 

.IEC6 1300-1 








i jj-jl ^J^l jjiil oU J] 


1999 


- o^ljLSLll J A-ij ■ 11 

j_-a — 1 f^J-J^l 


EN60874-1 


jl ^ ^'>U Lj-jJ iJLJl ij^^,.^! 


2001 


oLiiwsl — ^ . ^ 11 


EN60875-1 


5j_^Sfl J-p lLLUlS" J ■ 1? . j .iiLkU 


2000 


. 11 ^U'yi Jjl yS- 
.<LaLp Cj\jufi>\ — 


EN61202-1 
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1997 




EN61269PT1 




1997 




EN61274PT1 


i_iJ JjLS ^ (jLiiJi) ijy 
iLLs jL-«ll IJL» .iw-S iSj-^, 


1999 


i-i_ui i,_^iiJi jlajMi 

- . w ^uSii 


EN6 1280-4-2 


j^.jiL! (lEC) (.UiJ jij ^ 4JI U5 

L^jJ jlj ijii'^l ^iw2^ J .oi jJ^-l 
U-S" Aj-wa-iJl ji' y 1 J 4_jjtiaiil 


1999 




EN61281-1 
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^j_P OiLwJl Oba j-LaII jL^l IJLA t. S .,,-7 . 


1997 


- . Hi rt.l W 


EN61754PT1 


jL—^-a jj-*--^ Oj-^^-«-J -*LiLa ^j_^_s*i> 

.jL-*il J *• j-^l J-^Lij ''->'7~j oLa jJ-«il 
t_iAJl oL™_«^j>iJL^ 1. j . ■. .,,-7 : 1 J-^-t^ 

0 ' ^ _ib , C ■ ll 1 ^ . 1 ll L-jl " a 


1999 




EN 61757-1 




2001 


- ,^ 11 , J.l 11 


EN62077 


JjL^i (3 j>- (3 ji'j t 


1999 


.-.M ,1 < - .-.1 1 U -11 . 

(_gj.,i-?.ll t_iJJl 


IEC60331-25 
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(U-i : <J*yi ly^*^ ijjJLlll wJlw^'yi j 
.«Uj-,aJI oUjillj t<Ljj-^l 


1995 


ol ^ ^1 S j J 5-1 

flj g — ^ I ^ "'^^ 


IEC60747 
PT5 


jj,i2_>^ ol<-l y>-\ jj-p 1^ J-r^ 
^ t-iJLf3lj .5jjU*:JI oLUJU 4^jl>=x«I1 


2000 


.yi-l - >_jUS(l 

iaLp ol^^l 3—1 
olj_J.I |_^L_i jj-l'" 


IEC60793 
PTl-3 


>_jUVl J_P ^1 o:>L,LSL!l 
J », jl .11 1 i »j 3 ^1 ,^ J Cll .-il 1 U-ll . 

J|J_;JL_A.1 iSj->- J-i_J .ijjl J-J-l 0 JjjJlj 

. (lEC 794-lFl) Sjl^l ^L_i 


1996 


4^lp Oliv^l — 


IEC60794 
PTl 
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oML,-.--— .•>L! .OIJI cJi^ys. 


1998 


(iJj-ljJl o%lsai) 


lEC 60794 
PT2 


li^ ^ JJ 2^l:;5i ^1 15 >S(I oU-kJI 

1 , 1 - II ,j r 3 ,j ^ 11 . - ."^ ,1 < 11 • « 

^ J_^.^^JL^- ^1 o^LLiLlI oL-LkjL. 
J-^_i^-j .^1 j-«Jl ^ iJj-dl jl ^jSll 

^ CU^ ipj-^ jll 0">L;LSCJ| diJii' 
.-il 3 U-ll Jl 3 II , 1 «1 3 31 -^^ . 

lJu jU t (tl j^l ^ Jjju JjLJ) iol 

^ J .aJU ^_^^^I ^LkJl is ^ ^1 
iJp t Il-f5 ij ■ ■ W ' J j_^2^ JL^ 


1998 


„r7 Jl ^iJJl o^LiLJ 
t jjj_^jJl oL=^ji3 — 
j_yS iJjLdljl t3J _^Jllljl 
ol a .,^1 j_-a — frl J ^ II 
3_.*l^aa 


lEC 60794 
PT3 


iJJLJI o">L;LS Jj^ jL_J,l lJUh J _ U . 

Jl_vaj*yi Ol_U«_a ^ 3^J.^^JL-J.I tj^j . ^ . ll 
^ jjj oj.^'yi J A-SCL-^l J 4-SvJLJl 

j_jJl o^IjLSLII j5 J 1 Lj__ij iiJi jJL) 
o5L^ jllj ijj-A-Jl i-iLJ'yi 

kiUi i_jJLjJlj .3_jL;_,_j_SL!l 

Ol illgT^ \ \ IJc- 3^lp oMlaTa 


2000 


-5j-^l i_iIJI o">L;L5 
j-o 1—1 *^J-4-' ~ 


lEC 60794 -1 
-1 
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o">L;LSCJI ^ ^^^'j iil-J,l 








i_iJJI o'il.LS' jL«ll IJL» J jbjL, 

^1 o^LLSGl dills' J I L^—i; oLj^I 

_ ." "^•i^ti •■ ill ■■ ti 

.iJL^I oLikdlj ciiJl 


1999 


— a-aLp oI a .|f 1 j_-o — 
Xi_j^^\ oLJ'yi ^yzs-zjt:) 


IEC60794-1- 
2 




1999 


.r Jl v-iJJl OMULS' 
^ 5j_udl o%LS:jl J - 

J la >• 1^—^ ^1 J g 11 

Jlp jLJ oli 


IEC60794-4- 
1 


5;1j<_o obi tj[ jL_jJ,l IJL» JjU-jl.. 

iiLkJl J! L^->U. ^1 
jj oLiL-,^ A-ij ■ 1] 


2000 


j>U T ...1 S—.")^ « 

— ijjjJJl oLj>- _^jljJ.1 
3_«">L- : jL^l ^jJ^l 


IEC60825-2 
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J j-.^^ ol^l JLpL«j L(il 








,-,1 ; « ,M 11 < i . _j . t'Vi - 


1999 




IEC60874 
PTl 




2000 




IEC60875 
PTl 


aJw^j Olj-*-a Olj-^ kliJ>l^ J_«_J^J 

4lEX61300-2j cIEC61300-l ^_Uil 
.IEC61300-3j 


1999 


o*>\ j_ll ol ^ aL>- 

^J_v3 _j-^lj ^ 4_^.SLJL.S\_-il 
o->L;Li:U t^jL^Ml 

.>j^i i,_^^i oUSiij 

4^ip — JjVl 


IEC61073 
PTl 
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ol— Uajdl JJJJlS' Jajjj .j,_SL>J,l 


1993 


- ./> . W i^JJ—Jlj 

— 4__j(Ja_i_o oLi_-^l j-a 
J ll ol o la a 


IEC61073 
PT2 


.UAjJ (QC 830000)-; IJUh jj^. 

•y ^1 (Passive) i__J !l i_-JL*J.I 

j] ^Jj-^ ,r^i ci^ 1-5 

jL^i-l iJuii ^jJ jj .5JLMJ iliU jJ>-'\ 

j_ft. IJL& j-o t-iJL^I .'l-^ jil J j-laJ 
'. (JLj li SJL;>- j-o oLJLkjL* ^7^-^ 


2000 


0Li_^l j-a — 1 — frjj^l 


IEC61202 
PTl 


J_^jJ o!>L^j^j '(_p'-'' c/h'-*^ LT-i^ 

(. ;Jr~-> L^ 1 0"" ^ ^ ij"*^ ^ 

iwjLl ll 0*>\ J a ia >j_J 


1994 




IEC61274 
PTl 
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JLvflJMJ ojJLlII 4_^JaJ'>Ll 
(lEC) (.UiJ >H l^^j ■ 11 ^UVl 


1999 




IEC61281-1 


— 1 ^J-^ ~ ^ Ij . 


j-<w <lU.5s>i L-g_j (J^J .1^—^ 
^ ^ U ".V* c-j • "1 -I ' . ...1 ■ " ^ .1 . . ^ " 






1998 


^JlS \\ ol « >G « 


IEC61291 -1 






1995 


diUaJl j_^Li Ja.,^ 


IEC61315 


(Tolerable Frequency of Primary 
. Failures) 


1999 




IEC61663-1 
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c (References) ji' j ■> : \j 
oli i_iU^J oLo jJLoo dJJJL5 ■/! '^j 


2000 


5>^-^l 

I ,^ . 11 oU'-jU 
oLj j_S^l «-bl j_-jL«_<j 

-(Passive) "L^-J 11 

obl_ijl : 1-1 .>J^1 

— 4_al_P Ol_a j_J_»_aj 

^_5:__Jl Ja-jjJl 

(o->l;>^i) 


IEC61753-1- 
1 


3_.L<JI oLa-^l jll jL_»ll IJL» ^^jv: 


1998 


oLa_^l j-a — ^ ^ 11 


lEC 61757-1 


^j-_-_.LJi (Reference Measurements) 
(Cabling Parameters) o^AjISUI AjJLi 

(ISO/IEC ^ Oil^ ^^_jlJ1 
j_^Lj(_o ^UaJLj La -LLP ^Jg-i J . 1 1801) 

j! cIEC61156-2 j] cIEC6 1156-1 
c IEC6 1 1 56-4 j! c IEC6 1156-3 

. IEC60807-8 jUilj IEC60603-7K 


2000 


^ ^ ^ Ol— i— ,f 1 j_a — 

Jl 7MI o-jL^I—J 

ISO/IEC J J_J,1_^1 
- 1 - .>J^I11801 - 1 


IEC61935-1 


Ji ^1 Jl ^jis'jU 4_ul i~\ i_J 11 

1 A ,1 . il U 3 - ...'^ ! 3 ...1 ... < ' 
: 1 -^j . .-il 1 U- « . . A , J ;l Jl ;»! . aMI , 


2000 


^USll CJLiJl 

I , ,, 11 3 , ^ , 11 
1 - I'j-Jr' -(Passive) 


IEC61978-1 
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4_;_J_^l oLj ^^^^-wJl J— ^ J— 
^ y\ diiii" jJajj . (Passive) 

.U^l <uJLJI 


2001 


- i__J !l oUjJllj 

obL-ijI - 1 - ^j^l 


IEC62005-1 




2001 




IEC62077 


Jij:>^\ J-*^ d\S 
iiUaJJ JL»j«_dl p->.»^lTjl ^ Vjb f- 

■ ^i^j-,^^ o^Li? j\ ^j^^ 


2001 


JijJ,! J_,j^ sj_j^i 


IEC62099 
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cJ%\^\ oU-*/ J jjJUl 


1997 


'"I'jJ I ll — ^ ,^ . ll 

. rt.l ll l-J^\ .^j A — 


ISO 11149 


(Trunk d) ^ '^'^*r* 

. Coupling Unit) 


1994 


oLSL_^l - 1 0 1^ ;S)I 
Ajo-dl oLSL-ij <LJL>sil 


ISO TR 

11802/4 


^ ia_;j_!l jL-g_J^ (Physical Layer) 

0*>Li jil y:^ jj>- Ji J .iSL-lJl 

lECj tJTClSC6,SC13,SC83 rS^^ 'H\ 

.lEC TC 86j cIEC TC 48j cTC 46 

"1 '.t 1 . ti . ti 1 ^ ^ 

. uu. 5 }\ auji ^.uii 


1990 


— oLa jJw*il jJ j-XSvJ 


ISO TR 9578 


oli ^5jl_j>«_iJl JL9J.I ,_jJ i-oJLjiij: 11 

^ 3000 j-j) i-il ^^ii-l 0ULJ.I 


2000 


— obi j-L«il jJ jj^Svj 


ISO/IEC 
11801 
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.Oyai^l ^ 50000 J 50 ^jl yL, 

J UTj , J .1 . >l ,1 C 1 I , ■; - « 
oLikdl J (, ijj jiJI o">L^ _>iJ oLikdl 
.prf'il olfrl 'usl jdl 










2001 


^ M It k 1 L ^ 1 1 

- dlLf. JJ oMjLSol 

5jb)ll : 1 - ^ji-l 


ISO/IEC 
14763-1 


< , - ll lU-ll jW*^' lS 
cS*-.L_i ijL.--L^I dJLJi-J j-oj^j 

ISO/IEC J.LJI jL-J.1 jij o^LIXIl 
. 11801 


2000 


Ja—k^l :2 - .>J-1 


ISO/IEC TR 
14763-2 




2000 


— obi j-LaII jJ J-^'^vj 

J__i^-Lj;j . • 7 


ISO/IEC TR 
14763-3 


ISO/IEC UUJI oU^I jll ^ iS^r^^ 

UUJl oLL^l ^1 jij IS cll801 
IJlj. ^ Sjj^iil cISO/IEC 14763-2 

. ISO ILC 1 1801 aUl c^'Li^l ^1 


J^_k.4^-Jl : 3 - ^jJ-l 
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ijjLAji) JitttLuib ij jj^ji^ i^bL^) I lift 



.j^U-jJI 4J ^ ^jlj ("-^1 (".li 2500 

.eiu! J! j^u-jJi .(..jsoo 

.L_Jj3 lij-viJl jiJLJl (Claude Chappe) 4-;Li i ■ 1790 

.3jLo oULi; <• y ^j-ij (John Tyndall) JIJlxJ Oj^- (>l3 : 1854 

^ ^JyAi\ i_i;LjJI ^ (Alexander Graham Bell) Jj j>UI jS- jJl;_S3l j>l5 : 1880 

^ jJ^i^b I j_iL-.U I i J ji' ^ I (William Wheeler) jJUj j-L-bj j-li : 1880 

.^^^aJI 1^1^ ..^^ ^Lwa-^ (JL^*-*^--"^ Jj^^ °J^^ ia^jiaXa 

^ Stijj Jj> J J .,^^JJ LJLk (John Logie Baird) j^L jJ u y>- j^ji : 1926 

t (Heinrich Lamm) ^^V^ i^_JaJl : 1930 

. (Hansell) J_JL^ 

i_«.«JUl (Harold Horace Hopkins) -»Jjjl-» ^.JLk : 1952 

(Narinder jLiLS jJU^jU jJ j jJ j j_L«JJ S—SLUl iJ-SCJI 

j;^ J IopI 0 S.Kapany) 

t4__vl_iJl o'^L^Ml (Alec Reeves) SJ\ j-U : 1962 
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J^i 4_,j_v2— !l ^U'^l c_JL5 j . (Antoni E. Karbowiak) liLij-ijiS j j U \\ 

^_p^ j^*-"^ li* J— ^' t-wi^ (Charles K. Kao) j\S jJjLU J_jj : 1964 

i«»U- ^ 5jL>j^5G1 4_"ai4Jl SJi' ^.wa^ Jj~^ (Karbowiak) 
j>li J^'y oJ J ■ (The Univershy of New South Wales) jJLj tli jL- jJ 
JJj JJ^L) (George Hockham) j-L^ _jj> 2^J_>-^ j jLJ ^ J-J 

{Proceedings of the iJLtf- ^ K g -5^1 j-^-:-; j jL5 J-S" ^Li : 1966 

. Institution of Electrical Engineers) 
^^j^ ■'Ljjs- 0 12 ojji (^U*i>j. ^-l^ ^^ya^ya-^nii jJLUj^I -bjJI >^-uS^ ^ii : 1967 

.«Uj-rfiJl t_jLJVl 'LuIjJLJ i^uil \jJb rya ^j^-yO^ Jjj .cIj J>tJJ 

»^ ipb-^ t(Schultz) y^j^j t(Keck) dLS" j t(Maurer) ^ Ji" j^la : 1972 
t_iJ iL^ J Jj' ^-wiXj oJj>ijdl 4iXJ.l (Dorset) jji ^^.-U) il^ o-^li : 1975 
>S(I JLaIVI oLf (AT&T) i^'^Vl >JUlj ^'L^l ^S' ^ cuiiJl : 1977 

J-.jJl (AT&T) i^^Sfl ^jJdJlj ^"L^l ^ J5 oJ-^*: : 1978 

JjJL>BJ J-J«JtjJl JLi ^UiJl |JL& ■^l (1)1 t _;^J 1 -3 1^ ^ J-^ t J > ^ " 

cJl^ ^1 ^ j^l ^ ^ cJJ- i 1978 ^_L^ ^ J .1988 ^Ip 
.frill <uJj>tX*J.l oLa jJi.^JJ jjj>J.l oUj>cXd 0*5^15 jij^ c)^^ 0^ 
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j-j i2^1 i ^ lOJ y jU^i:l-L; (MCI) : 1982 

1.3 JL-p <LjLlJl c~j o j^i^ 400 ip^j_«w) ^liijJl J_^_Joj . ^ 1? ."ijj -^jj-* 
iwi-iil j»1jL>b1«>1 J j^tjj l)I ^U^Ij oLS' jJLil J-*^ OLS'j 'j-^j j^ji:^ 

.IS' ^ Ji»Jl J Jl 
jjj JjjJ ^ai c:^ ^_iJ Jji ciJLkj^l oMUiiMi : 1984 

• C-olj 0 j-'J->' (JjJ 

.4jj,JpTj*yi obiJl iaOiLl ^ "^-^ 'JJJL-' J jl ^_v=> J : 1986 
i »^-dJ j-j:^ iJllJl ^ c-j jLX» 1-7 i^'^'^l jJ»JjJl J t^L^l ^j-^ c— L-jl ; 1986 

.olill 1^ c-j (U 400 JiJ '>L^I ^ ^ Ji*JI 
iiis j^^-JJsVl Ja->MJJ ^Ip l^j-^ y J-jli^ Jjl ^;;*^^ TAT-8 55" j-i c~oli : 1986 

i jjLa iJj 1.3 a::>- y> J ^ jjJ iJjJJj 

(NTT) . J .J . j! ol^^j c (Fujitsu) j-^vrj-i : 1996 

iJj-L^ oJj>-l jJl <Jll!l ^ c-o ij j-Jj jj Jl--'j| 4j_^_p (j-^ ^ "^'j-c-^^j 
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i-i-JJl J-jL^ ^ ojJiiJl Jiii j_* : (Absorption) jj^Uoi^Ml 

0lJ_^!j tiJUljVl 0.5L«-<Ji Ji^ toJuJuJi (^Ij^l ^_^L-S|L 

^y>'jj^ Lo li^ Uflji '^^.>^_ JJ J t (Hycroxyl Ions) J_;.^jjJl-^I 
isj ^jjlj i-ivaj : (Acceptance Angle) J ajjI^ 

.c-aJJl k_J LdSj LJli"'-^ JaSL-Jl f-jwi-Jl Lf^ |j_5o<Ju 

oils- jj^iUTj t jsiUJl f-j-^ll L§-i ^j-rfzJl i— aJJI k_J i^jJl ^jjljJi 

ijjij iw-*^ J-i J J-^^^ J^sLxjJ .l«_«_JJl jy>^ ^jS- LaJLx_o 

.^jiJUJl i>^l ^ NA i>ciJl jl NA jl (Arcsine) 

(^JJl Jsj ^,J^^^I : (Acceptance Cone) J ^--aJl isj 

■ (_gj.,^ Jl i_ijJL]| ^ j_jXJl 4-jjwaJl 'U^'yi y.>^_ 

O i^L.^! J : (Active Area) Ala-iUl 4ahull 
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tio ^ J : (Amplitiude Modulation) io^l ^^^-o.^ 

.L^Jjjj ^ySj CjU jijt<jl jv-?'^ iw~~>- 'bt^ ^j-^wij 

0 j.*x«wo S^ljj^ Jw«l js- ja-L>=:uJ ii-wJ' : (Analog) iJiUjJl 

ajjI^I J : (Angle of Deviation) ^pij"^! 

. JLiJl ^^IjolJl J JaiLJl ^U-iJl 
Jjiil jJl ^jljJl ^ J : (Angle of Incidence) Js j.a..,,Jl ijjlj 

: (Angular Misalignment Loss) ^^jlj-ll >_iL«Ja_^'^l Lkj>- J_«i 

i>jL]| ^jjljJl : (Angular Tilt) J;^' 

oJLkJL,^! iij^^l J oIJl>c<JI (Extrinsic Loss) ^ jLp 

: (Aramid Yarns) -Lwol Jil-b>- 

.o-bJj<Jl JL^I jVl JjI-^ ^Ls^I j» Jb^l J JJ& (Kevlar Member) 
^\^\ ajU^ ; (Armour) o*-.iv<? 

La oiLt-j .(jj-ojJlj t ^Wai^lj t -Ivi JoLSsJl i/sjLia ^j™,>cjJ 

oLo j-L«-«Jl J^LjJ a.L« J L « -«Jl 4-^L.-a-ll ^-^j-wo"^! e ^a-.-..?Jl 

: (American Standard Code for Information Interchange - ASCII) 

(. J-i-o-^ '--rH^ oil) 8 i jJuJIi ^jS- ojL^ i_5^J 
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(Parity JlUJl j»JLiti^ J^^' -i jy Jh 

. Check) 

Jj^^ 47 0 AjjJLfJs\ j'lij'^l 0 jjLJ. j»Jjk:u~j : 4Ji^*>l>i 
j»Jjkx™X3 57 ^\ 48 j>i ^j^,-ij<Jl j'lij'^l 0 L^lj -^^jc^*^' j-^'j' 
90 ^1 65 ^ o^J^I (.UjSlI iyi^ jl U-S" .(9 ^1 0) il-LpbU 

i_3jj>Jl jU t*>Vl>ij . (A-z) o^,_Jw2-il ^j^,J>JJ jaJj-cJL^JLS 122 

«A» ,^"*>lll 

."A" ^ j>Ji\ "o^iJJl oIaj t (01000001) JSCi Jlp iJldl 
jLJLj <.{^SJ^\ (»UiJl 127 0 ^y. ^^I) ^^iUJl (ASCII) 

Ji-ojJ jaJj>cJL™j jl yS\^ 0 jA^Jm 128 4_J j^l jsUiJl jU 

.(^-jL-Jl j j-^ jJl jl ^jJ-?^^l j>Jl ijLs^J jj^j 

Ja^ : (Asynchronous Transmission) ^IjJuJl j.^^ ^L-Jl 

.^jjLwvj^ J 0^ 4.*^jJl cjI ^-tiJl 4^ (1) y- 
j^,_va-Jl 4Jl_kJl ^LLkJl : (Attenuation) j_^jjJl 



^ jJl oiLjJ J^<>j<JL~j jL^->- j-Aj ; (Attenuator) jjk 

0 ji J-jIJj oLv .,(? 1 oiLp J^o-3<JL™j Lo-S' .iajl^l (_gj J I ci-JJl 

.LftJb^ ^ J.;iu.^l ^ ^^1 ojLi^l 
: (Avalanche Photodiode) j_^jj.g_jJl (_5jLlL!I » ..i-? II 

4-xJ ji il^l -iaj^l 4 W Si ^ Cj*>liLjJl 4jLpLs^ J*>Vi^ 

i>° '-'l^ t (Breakdown) jL^^^I iJL^ ^_j„.5L«Jl 3Lj>,J*^I 
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iJj jj;5\J^I ob-cJoaJl ^ iLvij tj-^-jj (J-^^*=-^ 4^15 iiUa t_™:;5^j 
jl i^a-g-l .,(? " ll 4.Jl«_p J_s^aj>tj dUJuj .oUjj'yi ^ jaiLvaJo LaJLLP 

Jjbt^o jjkj : (Average Power) « jJiill Jjjui 

J-«^ (_P J--* ^Lx-i j-Aj : (Axial Ray) ijjy>^\ ^L « .. t Jl 

ij~5o<JL<Jl * jwaJl j-A J : (Back Reflection) j_jiI:iJl ^^^LSsjo"^! 

I 4 oiLp 1 ^ : . ... i : 4ia^*>La 

Si j_p J : (Backscattering) L.-a-L^I » jl h ' ..i*^! 

JjLi' (Input Signal) SjLi^l JJ^i ^1 jLW.-„^Jl i^j^l 

jL^^ CjL^L^I *_jL.~>J 4.oLL>J| SjUaJLw-Ml js-liiJLvj .j_jJ_s^Vl 

.(OTDR) ^jJl JU^l i^l5U:l ^Li] (^^vaJl ^UJl 
LfJ (JjLla^ y Jl _^l ciLi^ • (Bandpass) (_jSUaj 

.oLivsl j^l ^ cjU ^jS1«JI 
: (Bandwidth) ju>- j^I i«~Jl 

.CjUjJu<^I iJ-'^ (_g^./?.Jl dJJl J'^l-S' ''J^ ojJLs .1 

1 g _ » J-«-^ i.r*-'' ^^---Jl Jj-x-^" jl ojLi^l Cjbi ^ (jUaJ .2 

.4iL-l]| jl CJ*>Iv? jJI 

^ J-x ^ jl (j-Ss^ |_yXJl LJloJIj LjjJl olii ^1 (j j-^l -3 
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(Bandwidth) j^I ^Als-^ jllp : 4Ji^*>Li 

j»jJl j»Jjk:uJ c.>c~/5l 4j<--)) ojLp jl "^1 t(Hz tj^^^L) 

10 ^ ot-x oLi t(bit/s) oJ^ljJl 4^UJl ^ 

. (Megahertz) y 
(Bandwidth-Limited s^jJj^c^l \^ y^SS ol^ oLJL^ 

o<_-- Lf-j Oj-S^ LaJLLp : Operation) 

L^_J J^^^ Jl iij j^s ^ J : (Baseband) JLiaJ 

.iliU ii-iii j^>j>t>j ^Jj j^yLs^Vl Uii^ ojLi^l 

t J jLvajl jsUaJ SjLj.Nl Aj-j^ yX-yiw : Baud 

ol J±j LSj-va-i jLf^ j-Aj ; (Beam Splitter) j|L«_iJl »a.<i 

ojLipAJ Jwa>o |_g jJl ^1 jj^ : (Bending Loss) «•! jiJ"^! -Lii 

jjLLIjII i_S j— « »j lli t ^4_<<_Ji i_«wa-j 'L^Jo f-ljjJl Ajj-yiS-Jl] 

:(Bend Radius) ^l^"^! pL*^ 
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4J o*>Ls^?j_<Jl ^jjl jj-^ J-* : (Biconic) h jJ^MJii\ ij^^ 

IJlA js-bkJL-^l Jij .(_gjwa-Jl ^-aJJI J->}S j_jJlp ^J-^ jJa-^l 

ojLp 0 jjL^-i j»LlaJ : (Binary Code) |>Uai)L » 

.(binary Digits jl ^JLiJl j>Ls jbU jUaxi-l) .C-JL ^Jl jlJia 
.«1» jl «0» Ul 5iU Jk:i jvij :(Bit) cuJi 

: (Bit Error Rate) (BER) cJl Iki- J-U^ 

, A>c-..>tv^ ^^^^ Ojj) ' ^^^5^^ C-'b^.-iJ 4.«-vjJl .1 

iJliJi ^ <J jiuJi oULJl obj iJLP : (Bit Rate) c~Jl Jjj<^ 

jLLiJl JjLx-a j_A J : (Bit Transfer Rate) c-Jl JLajJl Jj_«_a 

.(Bit per Second - bps) jl iJliJl ^ c-JL •cs- 
^LJl ^^.-sAju. JulS" : (Breakout Cable) ^iui 

.CjULJI ^j-j jJl jl oLbJl j_j3 ol.a.-.W.T.ll jl /j 4.oivaJl 

cjUL^I JJi J : (Broadband) 5_vajjjJl 

ijjJaLXj SjL»i^ j»l JU>ilJL~^Li 4j<_^Ij 'I-^ Oi.^ Cjli oljL9 4_wo_9 ^Jl 

SLJ oli JLaJI v><-j:l jJL-.l : (Broadcast) ^-Jl jl JL- jVl 
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J±>i (. J I 1— i-JJl J-jLSJ ^^Ij ii-Js : (Buffer) iL,<aJl 

jJl Jia t ^Jl J jj& J : (Buffer Coating) jUaJl *-^>Uajl 
i-i-JJl J-jLS' ^ ■ a ' ^-si" j-J (Acrylic polymer) j-^"^' 

jJai ji |_^SL:l^*>Vj > j^l jj^ J : (Buffer Tube) iU^aJl ^"ill 
i_y)LC- jl>cjj t (_^j-aJI 1— aJJl J^LS' ^,Ja3 ^Ijiwil oJlP 

^j'^.^>^ iSj ; >— ^ • (I^uff^r^d Fiber) i j.L.^oJl ca-JDI 

J-.^-^ (Nylon) jjJul_Jl jl (Hytrel) J Ji^ t^-JUil SiLo-; 

^UVl o^LlS" ipj^^ ^ 5jLp : (Bundle) ^iij^l 

jl /j iLv^ J-^l jl -^^Ij jj-o-si* ■ ll 

jJ ^W.,^-ftJl I Jla j>Jjk:L™j : (Bus) oULJl JiU 
<5L-i y J : (Bus Network) oULJl JiU 

oLJLo J^LxS J^ojij JLvS-jI W ■ ..^j-) Sj-^^Vl Jajj |_5^,j>cj 

^L^l i_3^^1aJl 'Jl-uj^I oljLi^l i!j_s^j^l oj^^Vl ^Jl-j>- 
.oIxj 8 j» o_^Scj oJb^j ^ :(Byte) CjU 
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iili^l ^ ^\ jl i_aJ ^ ojL-p ,__5j*j • (Cable) 

(^jwa-j J-jL-S^ J-* J : (Cable Assembly) (_P-<L^ 

J.<>jC™jj c ^,JaJl *>IS' jl Jb^lj ^ JLXt- 'US' j» Cj*>\wS .,(^0 
iJL*JL/3 jl i j_L«Jl Ig o '. II oli |_gj . ll ci-JJl »Lo_laJl J—/' j-U 

^LS" lil t (Pigtail) J-^jjJl J-;Li^ W-SLi 'Jh>^1 

.(jumper) 

Jjb ^_™/iJjJl ^LJI : (Cable Bend Radius) JuLSGl ^\ ^\ jjJ 

.JLlJl J.f>J (^-^^ Ji^' (.5^ '-^ 
(Carrier Sense Multiple iJ_«JL«Jl JL^ j)U JiLJl j 

IjLj jl ik>,^l ^ j» t^VjJ j^l J-* J -Access - CSMA) 

^1 1.L-JI iJu-p IjlJ jv-j jj-^j .L^JLkJL^j La JJLJ o\S lij JLliiJ 
.L^ JsLwiU JiU ^Lij^'l iS y>i ^ ^^^-™>^l 
(Carrier Sense |>iU<a; ti-ilS" li i-UiJi JL- J^LJl ^j^-^^ 
a J : Multiple Access with Collision Detection - CSMA/CD) 

.ol ,Li*^l 

(Carrier Sense ^iUa^ ti-ilS" li iJjCuJi JL« J*l^l 

^ jj&j : Multiple Access with Collision Detection - CSMA/CD) 

SJj^j^l iy^")!] c j-*^ (_5-^' J^-^ cjLSwIJI ^jjl ^j-a 

aSL^I ilLxj ^ ilLx jJl cJii^lJj lilj .jl j^>:i-^lj iil j-<Jlj 
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JjJaJl j_a J : (Centre Wavelength) j_5j^j_«Jl 2L>-j_«Jl J jJ? 

.^j-aJI j-U^a^l (1)1 (_5^ 

Jjli^ k-^^l : (Central Member) t^^S'^^l j-viwJl 

^JJl jliCJl jjs J : (Central Office) .»,j:S^I 

t iS^,:L.L<Jl l^JJi-lj oliiJi i^-l-^jLi '^S j:JL/i}\ Jl .,^"^f I o*>liU 

(Centro-Symmetrical Ljj-^ y> » jJjUjuJI 5_^LJI oLj_<a-Jl 

4jJL>;^ oI L^-i jsJLkJL^J ^jjwa-i ^ J : Reflective Optics) 

: S jLp J : (Channel) SLaJl 

■^jJlj J-XviJi jj» ^1 

/J^y. Jl JiUl Jl Jl ^U^L; 5L5JI ^b;>J : ^"^lo 
(Modulator/ j_wo_sijJ I J-jJ->= /j*-o-va-» j (Transceiver) J-_i:L~.^ 
J JsLiJo jl oJUJlp cjI_^ jlSl^L jl .Demodulator- Modem) 

^1 

■ ^."IgS'i cjULJI oNLvajl jL~>i .2 
j_a : (Chromatic Bandwidth) S_J JUl S-j^ iL«_-Jl 

.^JJI ^1 

oJ3-<Jl jLliJ*^l : (Chromatic Dispersion) ^Jj-Ul cu-i-Jl 



453 



JjJaJl iLiJLpI ^ oiLc- ^Jt-Lj .j^j .,r> . \\ J-^i ^ ijJljjJJ 

J^l_«^ ji kiL;-:L~-*>Lj jl j-* j : (Cladding) ^ . a ' II 

j.,^ Jl ciJJl W.->o <u_wa]| |j,AA>ti>j jj-oLSOcl 
Ji^b jj-/a:>,^l ia^l jjij ! (Cladding Mode) ^^J-^aJI Ji«J 

.^-Avalll 

^^H^ '^^^^^^ 1^ J-"---*-^ J-*J -(Cleaving) J^l 

^^j-aJI V^I J-;LS' |_jJlp _^ oiU jjt J : (Coating) e-^jUaJl 

.ax~JI oLoj>J t_.>c™]| 'uLo^ f-Ljl 
(Coherent Light or 2uJLJL!l ilijl jJLo 4^ j-ys oL>- j-o jl «■ 

isj ^j^Li<Jl <ui 0 d yj> jjbj : Light Waves) 
(j jj lJ_iJj>iJ tJL>t^l jl jj-«J-Jl J*>Vj^ 4 W S i ^ 1 .,h K-i 1 g K-o 

JU^I J 

.ij-oljiJl iJjc^i : (Concentrator) ^j^l 

4j^>\J" JL«J oLi jl ^j-^l J-* : (Conduit) >— 'j-^l jl »LiJ 

.,_jX^I jl jJL?- Ji^b cJiiJ jl Cj%15GI 

(Termination d g ; l jJ_SL^ j_a j : (Connector) J^-^ j_«-Jl 

J I c a-JlJI cj^yS Ji\ j_jJlp Component) 
toJL;_><_Jl o*>L)LSliJ J I jl^Nlj p j-viU j_yjLjj_^l J^jJLj 

j>-H\ oj^^'yij t Cj*>Liu~<Jlj t cj*>L-j^Ij 
» J Il J-ixij i^^JJl ^^j-,^1 ^ii-JJl J-S' J :(Core) iw-Ul 

.4J:Ai- 

i^ljl ^La^ J : (Core Eccentricity) iw-Ul Xr^ ja o!>bi^l 

.^^AvalJl jfi ^1 4,««jJL iw.^^1 jfi 
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^ t- jl jW.t.i (^j-A; jL^^r • (Coupler) j jA«JI 
L^-i J-ixij ItXja^y : (Coupling Efficiency) jl Se-l^ 
JLU> ojJLaJl JLai ^^rP ill^ ^ j : (Coupling Losses) jl ^^1 -Lai 
J^axiJl * j-^l i™) : (Coupling Ratio) jl jJVI 

.i^ j>-H\ (■yJ}S\ ^J>- 

^/Vl JL>JI ijjij : (Critical Angle) ip-^p«Jl ijjIjJl 
.Lli^bj LAS' (_g__,-rf2Jl ^^J>J^\ 
<_LJJI J_;LS JsLijJl J : (Crosstalk) ^^j-aJI ^j-ijJl 

J^l : (Cut-ofr Wavelength) 2 U i_5^j-»Jl Jj-iaJl 

j» jJ ji^l f-Ui j-aJI jLJ jjij : (Dark Current) ^..'xJl jLjJI 

(_^l 4v5 jJtJ JU- L5^>*^ L5^^ ^Lws 

JL^ji jU-^ J-* J • (Data Link) oUL^Jl J-s* j-« 

cjL^ j_L<_<JI cjLlj iJ_p j_A J : (Data Rate) oUL_Jl Jj_«_a 

j_^l_SL^I jV^yJl jl jJJJl ^LJ :(dB) J^-_w-jJl 

iiUaJl i™J ^ jj<j ijjwaJl ^LJ"^! J (Equivalent attenuation). 

dB=10 logio (P1/P2) Jcr--^^ 



455 



oUL-Jl jJi ■iLj><Ljl o^LpI : (Demodulation) j ^<t ./i'.W 5Jljl 

L^xipLsi^ oj^)''' ^r^a-^ : (Demultiplex) ii^l 

.l4X. iJ^l IL^Sl ^Ij^Sll Jl 
o_j:;>^jli_jjji '^1^ j^Uw?) jj'j : (Detector) ti-ilisJl 
i_pLjj^ jLJ ojLiI jJjj (iojwiJi o*>L>.j^lj t «Photodarlington» 

-Lii : (Diameter Mismatch Loss) j h a II |>U;«_^I |»J_p J_aJ 

jl3i\ jlsi LoJJLP OJj>o i»^Jjl ilaij ^ ojJiJi 

.oMvf j^l j» ^ : (Diamond Connector) j_^UJl J^j^l 
^c-i jj!! J : (Dichroic Filter) j-g^'ifl Lo j jJU ^-i j-a 

4_L~Ju-- J : (Difraction Grating) i j_w>«Jl 4_;_Ss_^ 

OiJL>i^ «LXlj<_a CjLaL>cJLi ^ ^^;>cJLoJl «• j-viJl J-S' jj (_5-^l ' oUL^aJl 
.(■ J) .,(^11 j^l J ^jJaJlj is jW->Jl CjLpI aIs-xI^ 

oIj_jX™<JI liJLp jsJjkjuJ ^IjLo iJL^SLiJ : (Digital) ^j>S jJl 

jjk (_jjlli!l j«i jJlj .oLo jJbtxJI oij-b>,^lj iJjJJ iLliJl __,iiJl 

oIjjI~^ 0 yLLa 0 jLiI ^ J : (Digital Signal) jJl » jU-^l 

jLJl Ji-^ ^^-o-— J ^^jj j-*J • (Diode) |>U-^ 
^LJ'yi ^ j»Jj-c:L.~<JI ^1-^1 j>Lwa-Jl J^o-^ioj .JaJj Jl^lj oL>cjLj 

.(ajj-aJI iol^l oULwaJl) i—a-il jSJij (SjjjJlII ioLill 
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i^iLJJl j jj& J : (Directional Coupler) j_yAL>tj'^l j j-a.<Jl 

|_g ^\ iiliaJl jlJLla J : (Directivity) ijALssj"^! 

.JjyVl iii^laJl BjLi^l ^iUa ^1 4™JL SjUNl Ji^i ^li J-^ 
y I jJaJJ j>Lp ^lUawa^ jjs j : (Dispersion) 

t5jj;_>^ jslJaj j_A J : (Distributed System) |>UaJ 

J__~i'l JJ_^ oiL» ^ J : (Dopant) ijLi"^! j! h ; .f. ; ' II SiLo 

jL~SvjNl J^lj<>i j-JcJ LSLL^Jl ^\ ^1 .,(^" ijjjj^l jl ("j-^^j?^! 
(JLix-il L^-i : (Drawing) i_w>«^l 

iw— ^-Ij-o ^j-jilS ji JjLS jji! J : (Duplex Cable) ^ij^l Jjli^Jl 

j-oljjL>i ^jij-o : (Duplex Transmission) ^ij_«Jl ii,-Jl 

.JUa;^;i Ja.lj Jlp j>aL>JNI ^IS" J 

: (Edge Emitting Diode) 5iL>Jl ^ «■ j-Jai] li^L i'Uw' 
jj (J"^ 'U-Ji <L>tjj-Ji j_sAJ1 c-w*-o ^^Ijo |*Lo-v^ 

J : (Electromagnetic Radiation) ^...^hs <i j j-fr^l J|L«-iiyi 

ol->- j^lj L 4j^il ^1 CjL>- i_iJaJl oj-A Jwo-J^J .«• J .,h \\ if- j-~~J 

(3 ji 'tx^'yij t^j^l i:-j,s<iJlj ti:-lj.«J><Jl C-J>cJ t AjJj5\-^I 

.t- jJLviJ j»JL>ti^ ^cikva» : (Emitter) Jy-^^l /i^^Ul 
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Jl^ljJl) <-Jl_jJl ^Uy^\ (»lJiJ : (Encoding) j_;^-ijJl 

iJu^Lill iiL-^l J : (End Separation) ol Jb./^.a.ll 

■O'^ 1*4.,^^ tlrij-^ 0^ Otri 

jilJl jjb J : (End-to-End Loss) o ^1 j o ^1 ^^^-j J2jii\ 

i-iJlJl Jots' 4^j^l 

ojj-vs jL^jN J-* J : (Endoscope) j_jJL>-ljJl jUaJ-«Jl 

: (Equilibrium Mode Distribution) jjlj_:L^I Ja-g-Jl 

.^^J,.A)\ i— i-Ul JolS' J ^ |_y)LP JsUjVI i_sc-™^' ^iUaJl ^i3jj 
(Erbium-Doped Fiber |>j_^j_i^L) h ; o II ci-J-ll ^ ^ <i 
cjljLiNi (_g^./?.Jl c-aJJI o^LLS jj^j : Amplifier) 

L^jwi (_J__rf=i Ujixp ^yiajjU 1550 ^jjs \j.,r^S\ 

1480 |_y]J 980 j~i ^yry '^y^ j-U^ j>j 

(CSMA/CD) Lj^" : (Ethernet) cJ ^.)(l 

j> J : (Evanescent Wave) Jl jjJl iojj^l jl i^^AiJl j^I 

jj6 J : (Expanded Beam Connector) iJ.«JuJl j^l 

t i_iJiJl ^ ,_p»i«Jl t- j.,(?L! ^Aj<-iJl jlg') 4^ -^-^-o-^ (_5-^l j-<Jl 

jL- J*>U^ 5jLi)/l : (Extrinsic Losses) jA\ MAi\ 
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Jaj^ J-Js j^l jj&j : (Ferrule) iajjJl >— i ^1 j\ Jjiji 

cjI ^,;j<-i jjicoj ^j^,-aJI j^l JJ^ jJ^j : (Fiber) (^JJl 
J_SJ ,_j-Lf^ j^sLi ^jj-JJ' oj. a ...t'j iw-J ^'^j 

(^j-va-i jv-iwa-^ j_A J : (Fiber Amplifier) j_jJ_JLll ^< ^ ^ II 

ji y Jil J : (Fiber Bandwidth) i_aJJ 2L?- y»^\ 4.H..JI 

. (Zero Frequency) 
oLJ^II o^lS j>! Is- : (Fiber Bundle) tiUJl 

(Fiber Distributed Data oCL-Jl ^jj-J ci-J-l ^-g-*-lj 

iLJLf> ; ^LJl 4_SL_i ojL_p J : Interface - FDDI) 

(Fiber Distributed Data oUL-Jl t-i-JJ S-JLo 

iL«_wa-« J-S^j^ iiJu^ JLajI : Interface Network) 

.aJWI OoU~o 100 J^o-xj j_y~«S^ 

(^_y>,jjJLJl i.JJcJl) jj-j^ ^ jj& J : (Fiber Loss) tiJLlI J^l 

(Fiber Optic Inter- olj ^^5^1 j-j Jajl ^1 (^j-^l k-iJUl iJLv9j 
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^^JlII (_^j-/aJl 1— aJJl JjIS' Si y>- iJb>o jL^j"-^ : Repeater Link) 
. (IEEE 802.3) ^SLi ^ jl c5 ir'. J-^ 
oLi : (Fiber Optic Link) ^^g^.^Jl (_ji--L!l -ia-ilj-ll 

jJ j_A J : (Fiber Optics) Xjj ■ II oLJ'id 

^J±j> JiLLji ^jjJ AS- J '■ a 4j<_3j ^LJI ^ . .. ■ W i<-a J J ^ ^1 

jj6 J : (Fiber Optic Waveguide) ^^j-^aJl (_ji-JL!l ^ j-«Jl J^Ji 

J.--rf? JJ jili (^U-jJl oiLp) isLLi SiU L™J J^j-^ 

S-j i_j ^ 4SW'.<J| ^) Aj^.,^' <>- j>j J jJaJ W'.iLjj j^-SvJl j^l 

(Frequency Division Multiplexer - a jjJl ..^Lij ii_pL,a_a 

^iJL:::i^ JiU jLj^L; SjL^^I LLpLs^ :FDM) 

.o-b>-lj ojL*ilj l^.*..*.:^ jv-J ^ ^"4-^ 

^-jijo vi^j i-iij ^ J : (Frequency Modulation) a ^1 ^^r;-'*-/^ 

.L^iij ^s j>H (_5~^' jl><.*Jl 1^ J^^l -^-^ v~^l W::* 

JLii j_a J : (Fresnel Reflection Loss) J^-~j j-i j_^LSL«Jl J_2J 

Ja-ojJ ^ Jil j-a J : (Fundemental Mode) j_j~«L«'i(l Ja.«jJl 

.i>-j^l JJi ^ viJi 

1 aJu : (Fused Coupler) j_^LiJl jl j^.^io-ll j ji^l 
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jfi id-xS" ^Ju5n.-xjJ L^-s>c_*--j jv-j ^ 1 g '.f^ ^ ^ 4j ^ , ll 

j-Ji-^ ^ "j^-*^ • (Fusion Splice) g i*^! jJl 

J_s^jj j» jJJ 4JI : (Fusion Splicer) ^gjl g ..^ i*^! J^l jJl 

. (Electrical arc) 
iajj jjisj : (Fusion Splicing) jlg^"^! j^r* J--/» ^1 

i_iLUl jj^ J : (Graded Index Fiber) JuoLit<Jl ^-t^ 

1 ^ jS' oJL>cJU 4.^L>-j cjLiij^ ^ j I J (_gj J I 

: (Graded Index Profile) ^-U^ jL~SsJl JwoL«^ 

._1JJI : (Hard-Clad SiUca) LSLJ U ^^JUaJI ^c^^i^l 

i_y>-L:^jJl 1w-Jl!Ij ia~>«J (^-iJl i^-JlvaJl |_ySC^*>Ul ^t^ji-^Jl ji j_5?-L>-jJl 

j_A J : (Hermaphrodite Connector) / j-S^JUl j_gJl 

J-;L5 oj^. J-;L5 : (Hybrid Cable) JjLS^I 
-Aji^Ji 2^ : (Hydrogen Losses) jj-^rg-il 
4_«JljJl ijjIjJl J : (Incident Angle) i? j-L.,Jl Sjjij 
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.^yjz}\ j^yJiP ^ij.oj<Jl Ja>Jlj JaiLJl ^Lx-LII 

oiU J : (Index Matching Material) JwoLn^l iijUi^ SjL 
^_^jL~«j jL-^l J^L*>! L^jjJ J ..r? J I J-rf' jJl JsLij ^ i«jj>c:u~« 

oL^j_^l : (Infrared) <^lj_«.^l c— ^j^SII 

_^jJLj 750) t-a.iall (_;Jj-<>-!' <=-J>Jl tjtH 

,(Lj^^ jjU 30) ajj ^^Sw>J1 4j>- j^lj (Lj^^ 
^Lw? jI J-v -^-i : (Injection Laser) jjJUU ji^l 

ojLi^l iiUs ^ jlL«JI j_a j : (Insertion Loss) JLJ-^VI Jlii 
oU j_L<Jl Lo.?) (Passive) iwJl-~- (»L>^I ^LJI 

J . . 1j7 j ^, ^ o 7 : (Integrated Optics) SJUL^JuJI oLj..,<'j . II 

.Jlj>-lj ^^^^ y ■^t\3,i JlI>P oUsLU SJLxj (_jJl ^^j - ^ 1^ °3^^'^l 

: (Integrated Optoelectronics) iJUlicuJi iij-AjJl oUj^^iSUVl 

.Lf«^ i>xj^^l ilJj^^xS^Vlj ^jj-aJI oj^j^VI J-»I^ 
(International Standards j-j-jiLn-^JJ 4-.-<JLnJl S o : ^ II 

jJl>.J aJlSLIj ^ (.5^^ Jii^^ jL? J : Organization - ISO) 
.o'yUu'Vl iSl-i] jiJoJuJl (>*5LU ^UJl 

JjLkj j»JLp j-o ^LJl JLaill : (Intrinsic Losses) (_jjIJl)I JLaaJI 

JLwP j^^-jt jJ JjiJL>i ji jj^j : (Isolator) J^LllI 

^~<J oilp j»Jjic::~jj ^ j:^ ^j-A ^1 ^ jS\ -Jb^lj ^ 

jL~» jj—Svp 4^.>cX<Jl cjLjLSoC*^! 
^iJJL) ia~>tj oiLo iLis ojL>p jjisj : (Jacket) i-i^\jiJl 
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: (Jumper Cable) JjIS" 

j_y9 ^ 'iVS' -IIP 0*>Lrf? j>i ^ t i iSj'''^ ' ^ - 2 

^j}-^ t/^^ j»Lw j-aj : (Junction Laser) Jaj^l jj_J 

■ J^y 

^ijij j-^z:^ oiLp j»JL>=:uJ ^jji i^Ls^ o^U : (Kevlar) j^Ai-S" 

. (Du Pont) cJ_^ji 
i_iJ kili-^ jji! J : (Large Core Fiber) ^^^-^^1 i_JLll ji caJJI 

■ jl jv-l-^ 200 0 Jai |iJ-j 

Lkjl l> jwi y_ jU-^ J-* J • (Laser Device) j^)-JDl jLgj>- 

LpUa-rf?l (Coherent Light) 
Jii jj^ J : (Lateral Displacement Loss) j_yJb>Jl ■AAaJl 

LkJl 

.JaJiU |_gj..^ Jl i— iJJl JjLS' jj-j jl t ^j-j jv^J 

,_y~.>Jai:Ljo) J j4i^l ciJaJl *J->Jl J-* J • (Light) «■ jwisJl 

^ jJl« 0.3 > jUj Uj (Near Uhraviolet Region) 4^jiJl 4->t™iJl 
4jLJ.btl ^W.^ jJl 4 aW; <Jl J^li J (Visible Region) iJ> ^ al?-. <J| 
.jju 30 > jUj Uj (Mid-Infrared) tl^»>Jl c~><J 
: (Light Emitting Diode - LED) t-j^ ^^Ul ^UiJl ^Lwajl 
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jLxJ*^! jLJ I4J LoJLLP (PN-Junction) 4^ iJLJl iU^ jJl 

.(Forward Current) ^U'i/I 
j_pLiJl j>L<>_vaJl oiLp : (Light Source) ^ j.L.^<Ji\ 

j-*J : (Light Guide) e-j^\ JJi 

• u?*-? • (Light Waves) iu j-^l oU- j^l 

■ Ajj../?-JI ^U"^! J,.<k-iJj I (_g^./?-Jl jLvaj^/l 4.sX2j —2 
1^ j ^,i<Jl (_^^,waJl i-iJiJl Jjli^ j-A J : (Link) JJU^ ^1 jl Jajl ^1 
(jj o II) J-w^j-oJL) J j_s^ J-!^ J t (Connector) 

iSL-i J : (Local Area Network - LAN) 4->L>t^l iSs^-iJl 

. a jl AjljLi Jla t oi-b>c>s 4jllaXj j»Jl>iJ ioLo oL^ jijw iJiLj 

aSL^ Jajlj ^ J : (Local Loop) SJLsx<JI SiibJl 

.i_ijjL^I 

J : (Long-Haul Network) j^J_«Jl J-;;^ JL^ j^l 

^cJiia-va-^ j_A J : (Long Wavelength) JjjJaJl j_jj>- J jJaJl 
1550 j\ 1300 iJ^j-o Jji t^jL-J ti-j^l ^j-«iJJ iiU ('JUi-JL-^. 

JuLSL) Ja-w>cj (jlj ^ j-Jl jj^j : (Loose Tube) jJ- jJl j-^'i/l 
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oiLc- ^LLjj . II ojL-i^l |j_-_a! jJ : (Loss) JL2_aJl 

. J™>.JL1L; 

i_^JlSJI jAaJI j-^Jij >L~^ jjt J : (Loss Budget) J-laJl 

^^^SUj ^iJJl ^ <=•! j-a J : (Macrobend) j;?^! «■! ^"^1 

.0^ j><:^\ ^j-^L) '^Jj 

^jy>^ cilj^xJl j_A J : (Macrobending) j_wJsJl 

.jv-ix™<Jl Ja>Jl |_g j-rfzJl dJJl J-;^ 
j_jiL,^^l jLi-aJl i-;;-«-S' j_p 5jL_P j_a J : (Margin) ^^iwoLgJl 

^Ul ijJuJUl ^L-Jl jj& J : (Material Dispersion) oiLJl csJiS 

Jj?-li 4jlix>tL/0 oIPj-~j 4Jl«X1«J| (■ j-JA] Aj!hs>^] 'Us-j^l Jljls^l ^ 

.^^J.^\ i— i-ill JjIS' 
ojLku-"^! j» ty>- : (Material Scattering) SiUl ojUai^l 

jvjii J jj^ : (Mechanical Splice) j_j5wliwJl jJl 

^Ul JLalll jjis J : (Microbend Loss) fjj e-l J^'^^ JAaJl 

.^__,-yaJl i— iJJl Jots' ^ Jjj ^r^^::^! CjIs^L^o^/I j>! 
i^iLUl J-jLS^ lt"}-^ J-* J • (Microbending) ^jj jiwJl «•! ^"^1 

ojJLLII JLii j_a J : (Misalignment Loss) Ua.>tJl ^Jl Jiii 
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rtJivsLill iiL-^lj tS-Jl>Jl ^Ij^lj '(^jljJl 1— iiv'jJl * j-^ ^LJI 
j» JL>J 4JI ^ J : (Modal Bandwidth) 5Jl5wjl iL>- j^l i«~Jl 

.isLoJ'^l oiJlaC^i ^j^^-rfzJl ^U"^! Cj Mils' |_j3 j^l ix-Jl 

(3j^l ^juj : (Modal Dispersion) j_jiSLL!l c~:LijJl 

aj^^-aJI ojJLiJi oLJuj j : (Modal Noise) iJiwJl «-Lyi> 

^ J-i:^ t i ia: J JL>t» j_* J : (Mode) Ja.»;Jl 

.JsLjSII ^ ^iSlkJl JL2:J| ytj :(Mode CoupUng) Ja»iJl ^lyl 
j» Ji^lj JioJ ^ : (Mode Field Diameter) JIs-mJI J&«J jJaS 

oli JaLoJ'yi Jjjj JL4^ : (Mode Stripper) Ja.«jJl 

.^La!I j-jL<t«J JijLkj j Ja^l iJLOi i—iJlJl ^ ' -J j-^' 

JjJljJ lS^?^ (_^' iJU-xJl J : (Modulation) ^^^-o-vi^l 

.(oU jLtJl 

(Multimode Fiber Optic JsLgjSlI iJ.jCL« iSr^. '-^-^ J^*-^ 

Ja^ ^ jiS"^ ^^>-~d lS j'i^^l i—aJiJl ^jjl ^j-^ j-*J -Cable) 

L^-^jo ^ >-^L!L) cjI jJJ oJLp : (Multiplexing) iipLvi«Jl 
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t jJL» 10 (_^jL-J iJ^j J : (Nanometer) jJL^jJLj 

j>! iJLpj o^iVjLS' 4^ jJaJLa ojL^ • (Network) iSs—iJi 

J is J j^>^ J '■ (Numerical Aperture) ijiJuJl o»jlDI 

.^^J.^\ i— iJJl ili^ljJl ioj-^Jl i«-i!AJ k—JJl J jJ 4^Lwj iJL>tJ 
.,h ; jL4^ j-isj : (Optical Amplifier) . II ^Jn ./t o II 

.isjL ojLiJ 4ij^p^ ijji i=- j.,>?ll 
^LJVI ^y. ipj..>->^ : (Optical Cable) JuLS^I 

i^aJJI J-jLS^ ^il j-<Jl j-aj : (Optical Fiber) ^^^.^aJI k-iJLJl 

j_A J : (Optical Fiber Coupler) . II ti-JLlI j j_La 

i_a-iLSvJl jl ^ J II jJ .,>■? o il ^ . il c_iJJl J-jLS' 4iUs> 

. (detector) 

jLiiJl oLls t^^l : (Optical Link) ^ j -a ■ II iajl jJl 

ti-^l jW^' • (Optical Switch) ^jj . II Jj_>^l 
J^lj ^j-=^ iJl ^r^' j' -A^lj J^-^ (J— !^ (j-^ ^j--^' °J^)^I 

(Optical Time j_^j_<a_Jl j_jJwojJl JL>«_«Jl i-_«LSL«Jl ^_^L-a-<i 

jL>ij^/l 4_^Li^ (j~^r^ »l-^l J-* : Domain Reflectometer - OTDR) 

ol .,(? . i jLw^jJ J*>Lj^ y« oJla 4j_oj<Jl |_5 j.>cjj ■(_gj ..^ Jl i_iLJJl ^ 
1 ^ ..^ oLs^ijJl oJla 4j>tjljJl oJjLxJI ojLi^l ^j-oLJj 5^ . t 

(Optical Time Domain (^^-aJI yji^ Jl>tJ ^15^*^1 
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JUXxj ^LJ"^! cJ^\S : Reflectometry) 

: (Optical Waveguide) j^j-^l 5;^ j^l JJ^ 

,J-_«w3 jL»^ (J^>\-?- jj-o 11 "L*^ jj jiSli oLjj _ 2 

j_y>- j^l J jiaJl ^ J : (Optical Window) Lj-^l S JiiLJl 

J J o-S' «• j-jA} aIpLJI oLiLwaJl «ujIjl>c:l^L oULJI J^iJ 

(jLkj jl C^jJU 850 ojiUl JLkJ jj-o-vi ^ j-J' 

^^J>^ (^JJl (^^vaJl Ulj .(^^^U 1300 t^l) ^JliJl oJlsUI 

1310 ^\) 5_JliJl oJlsLJI (jLkj jj-o-vi J^o-V '"-'1-^ ^jjc-^' jiLva-<Jl 
.(^jjlj 1550 ilJliJi oiibJl (jLki jj.*-^ jl t(^jjlj 
: (Optoelectrical Converter) ^^j.,aJI J ^pt<Jl 

.A^Lij.^ 5jLi^ ^\ ^jj-s^aJl ojLi^i/l Jo^j^tiXj 
4^ j-o->^ ^ J : (Optoelectronics) iJ j jJ:5\JVI oL^-^Jl 

(^^jJl j ^,X<Jl jji J : (Passive Coupler) j_y<J_~Jl j j.L<Jl 

. (Light Power) 

IJla j>JLkx~-j : (Passive Star Coupler) (_y~LJl j ji^l 

4jj.,^ Jl oljLiNi ^ jl ojLiJ j yiS iJUii cjU j j.i<Jl 
^1 jl J^l^ ii^v^l ^LJ'"^! ^^V.li' ^iUJlj UJ-l-Jl 
.o*>Lii»^l J.^ iLoLxJl SjjvaJl ^jjJJl o^AjIS' 
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iw-— J jj J-j-x-j ^ j jJ jJ J : (Patch Panel) Ja-; jJl jJ 

oli Jii— jl ti^va-; c-LJ j_A : (Patch Cord) JajjJl dLL- 

.4J ^ oxp (Optical Connectors) 
JjJaJl j_a : (Peak Wavelength) j^jjUl j_^j_«Jl JjJaJl 

^Vy-.«_sAj 4^Jlo-p J : (Phase Modulation) ^^jjJaJl ^^.-o-./i-'Jl 

JJ^jJl 5 jLiI 5 jLi^ (Phase Angle) i^.jjJaJl ij.jljJl 

. (Input Signal) 

jM (_5JJl j_jjL^,^5^I jLJI j-a : (Photocurrent) ^_^J.^^^J\ jLjJI 

4_Jl_l5 J— j_A : (Photodetector) ./> . II ti— -I— Ss_!l 

jsLwzJl jl (PIN photodiode) ^"AiJl j»LwaJl t (_^^ ;j 

Jjj>o j-^ 4^ : (Photodiode) ^ j-^l i_sJ^I |>L<wa-ll 

(Quantum of i™Jaii^jj^53l iSlis : (Photon) j^^l 

. electromagnetic energy) 
: (Photonics) oLij_^a_Jl 

c~la J. s^-?^ dJLL- jj& : (Pigtail) ^1 ilLL- 

^yki- ^_^'j_si. jjt : (PIN Photodiode) ^"Alll ^LwiJl 
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^j^jcOs j-A : (Planar Waveguide) ^^^jl^ J^-^ 

a .,^7 < Ll?L>t» L5\-Jl«J1 ^ '. ..r? a i»_J jL«,uS\Jl Jl^Lj*-<)-j i?L<)J*yi 

(Plastic- ^^SLi-tjL ji 15LJ — II y> j^j^ tiJ Juli" 

«wJ ji t^j_va_) 1— i-J J-!^ J-* • ^l^'' Silica Fiber Optic Cable) 

jjk : (Plastic Fiber Optic Cable) j_j5L:l-% i^j-^^. 

(Plastic-Clad Silica (PCS) dLfi-^AJL liLUl ciJ 

.iiLi-^*>Ul ^ ^.a.,^'j (_y>-L>-j k— J jj-a ^•■.,^<Jl ciJJl JJ& ! Fiber) 
t jl jJl^l ^ i j-:^ j-*^' j-fJ' ^ j-^' J-* • (Plenum) j-~^>«Jl 

t^^vaJl c-LdJl dUL- : (Plenum Cable) ^^y^\ dJ II 

J-" j-" O-jLj JsjIj j_a : (Point -to-Point) 4 h ai j_^l 4 h gi 
^-jJ : (Polarization Stability) >— 'I ha".. 1*^1 ijjl jAL^I 

jl_„^<Jl 4_J jj-S^ * j-^^l J-* ; (Polarized) ha"... a 

^^j-aJI 1— jlJJI tilLx i_i ^ J-* '■ (Polishing) Jba..^ll 

.ikJ.lS' oiU |_yJLP ^ ^-.i>j J^Ai^ 
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(J.™-jJLj ^Ujj) J j-^l J-* • (Power Budget) 5SUaJl 

(dBm J™^jJl |_jJj ^SUaJl 4™jlj ^\juj) iL- SjJiJl 

.(dBm J™-jJl ^iUaJl ^UJj) J.-ix™Jl i^L^j 

i_^L_4J j»JL>,L:L~^ • (Power Meter) » jJ_2Jl ^_^L.-a.<i 

^«lv2j tiLi~-*>Ul oiU k_JLs^ J-* • (Preform) i^JIaJI 

.Ala |_y>-L>-jJl |_g^,-rf2Jl ^jLUI dlLx 
JLojti^L) ^ ..i?!! iJu^ J-* : (Prefusing) J^^jll JjLJI 

i^JJl ^_jSLx^lJl P*>UaJl : (Prefusing) 

: (Pulse Coded Modulation - PCM) ^;^U I jA^\ ^^--wiJ 

L^Liol iJUai^l : (Pulse Dispersion) 2Ua~Jl CU-iJ 

^ <j^,waJl ojLiNl c-jLi; : (Pulse Spreading) ivs-JI jUiijl 

oUjjjiJl i™J : (Quantum Efficiency) S-.*,^! SJUaJI 

(_/ ^j^l jlcJl tL^Lii--l ^^ j>- 

.iib^Lj j-rf'lip 4j<jjI ^ ^^_^Xva» : (Quaternary) ijpLjJl 
^__^Li oJb^ J ij^,wa-Jl S jJLaJI : (Radiance) l^'l^SiS 
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i^^jljJl jiJLiJl : (Radiance Pattern) j_j^L«_i.)(l Ja.«jJl 

.ci-JJl ^-is^lj 
ojl U: .^1 : (Rayleigh Scattering) e-j.Jii\ ojl h ' . .."^ '^jljlj 
k_™~Xj La I \ ^'...'^ jj j\ SiUJl ialiS' jj-jL>cj jaJLt- 4j>cjLJ| * j .,^\\ 
J jJaJJ ^Ij-il jj-^"^! ^ ^j--^' ojJliJl ^ JLajL 

. (Fourth Power of the Wavelength) 
yj^\ ojLi^l ^iLlxSo t^^JJl jL4:>Jl y : (Receiver) J>«i.~Jl 

oL>cjLj * jwaJl |j>.LSo<Jl 5 ybUa ^ : (Reflectance) 2L-^LSvj<j'^l 

i_3 jis jl J_si JLXp jI O jill ^likl/! ^ Lo| 4JLixjl jL~<J jj-^Ljt/i 

f. J .,^11 oU><Jl ^ «_^LLJl ^^^;^J<-iil : (Reflection) j-LSsjiJ'^l 

j2;JiL3 oj_^ i=-lJol s^j-aII i^L>ijl : (Refraction) jL.isj'^l 

^ <■ jwiJl ~^.yr^ '■ (Refractive Index) jL^^^j"^! J^^U-o 

J J-* : (Regenerative Repeater) JiJ ^1 SilpJ j jiCo 
j^^^^j-woj .JjJ-:^ 5jl_*AiNl ^J^5wi -L^^j jv->=-vaj j-^^ C-wJJ ^v-o, ./>A 
.(Regenerator) ojLi^l x^ y o^LpI SiU 
^ J— j-^ /J^^-AJLv.^ jU-=r J-* : (Regenerator) J-Jj^l -*-jj<-< 

(Regenerated Signal) LaJiJ iL>«_<Jl ojLiNi ^ j-^j 

jl oJL^Ij ojLiI -^-i j-j o^LpI jLf^ : (Repeater) j^JLoJl 
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y> ^ Jul5 jj» : (Ribbon Cable) ii^Sfl iJxuJi Jjli^l 

^1 ^jji ^ ^ : (Ring Network) Lil>Jl iSL^I 

iiU- <lJ| ^Li>tJ t^^JJl j-^J-Jl J-* :(Rise Time) 

Xfj-^ y AiJi ^ 90 ^1 4^1 ^ 10 ijJuiJl 

Ji^l J iojiiu^^l o*>LLS^ Jtrt^ >* • (Riser) i>siiJl 

.oaU> 

^UaJjl Jlj«_) «• j_vflJl jL«^ LT* • (Scattering) 2 jUaJL-»Vl 

ciLJ^fl ^ Jii-LJl j_a : (Scattering Losses) S jUaJL-Ml JL2i 
^L-^L : (Semiconductor Laser) J^,^ j<JI <L-i jjJJI 

4jjJiJa» ijj-vaj ojji Jil : (Sensitivity) 5-~»L— ^1 

^jLi«i«J 1^ : (Serial Transmission) J»JL.i<JI tiJl 

•oJl^lj oLS ^J-wvJl^Ii oLo jJjtoJl d-j J5' (jLxj^ 
JjLS;^ ik;^^! iL?-jUJl aJ'^' ^-M^' cs^ :(Slieath) 

■ l_g^.,^ Jl 1_4JJ| 

^Li ^clkva-o jJ!> : (Sliort Wavelengtli) ^\ J 



473 



850j (.790j (.665 ^_y> Jji ti-j^' ^j-aU (.Ijl^^NI 

j-o nLvi j-vaJl ^ : (Shot Noise) 4. alhll e-Ui> j-^l 

.cjUj ^,x$^*>U 4ba->ij:^l 4j»..Wll ^ ^juj jLxJI oUuj 

: (Signal-to-Noise Ratio - SNR) ^Usj-vaJl ^Jt\ «jLi)[l ; 

.^y^^jSVi |J-oL2jj tSjJliJl tLvij-^ ^\ <i™jJL ojLi^i/l oj-li ^^yA 
^Lj ^jj.va-«Jl J-* : (Silica Glass) LSsJLJI ^L>-j 

.Jais oUxjI ^ jUxj^^l : (Simplex) ia«~~) 

UL^I j»JL>tX~«j ^JlLlvs^ j> : (Simplex Cable) -iv^' dlLJl 

oLo jJutxJl JiLJ oLS : (Simplex Transmission) Ja-.^l i±«Jl 

.ii43 -^^Ij oL'^L' 

k_J ji ^__,waJl i-aJlJI lilL- jj& : (Single Mode) Ji«jJl j 

(Jji J-«->iJ <=-jwiJ -kii -b^lj ia^ ^rr*-^ 

k_J ji i— J-* : (Single-Mode Fiber) h o ; II i c^JJl 

'L?- ij jja j«JLj LoJLLP Ig S ') JL>-lj !•? n i iJLaJLiL ^_<>w™j j-Ji-v^ 

L^JiSLi iaiUtJ i-j 4j-iji '■ (Solitron) SJij^j i>- 

.<uJl^ ^iL^ws Lajj^ axp 
LjLj LoLw' ji IjjjJ LjI^ UUws \^\ b '■ (Source) jX^a^\ 

.iwiLUl ^y^\^ ajj.,^' ojLiJ tj-^^ t »j U IIpL 

j-jk jjJl ^Li jjk : (Spectral Attenuation) ^_^a . h II ^^rr* J--" 

j_yiJl i^jJl 0 ^jS» '. (Spectral Bandwidth) i^iJaJl i<c-Jl 
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JjJaJl ilJLL^.! ^__^LJ j_a : (Spectral Width) ^_^i-JaJl ^ j-«Jl 
jij> 2,998 X 108 ^1 J-va: : (Speed of Light) 9.y^\ a^j^ 
j^^JbLS' ji» J-^ ^-^^'-^ ^j-^ cT* '(Splice) 5J-^jJl 
jl oJl?-Ij J-^j jlg'. 'J SjjI^ : (Splice Box) SJU* jJl ijjX^ 
j»JL>ti-..^l i:-Lp jJl jji! : (Splice Closure) iJU* jJl *-l iJ^ 

dlL- jt-SlJJl J-vs jJl : (Splicing) ^1 

<j >* : (Star Coupler) O./*^' 

L4J -ia-;^ iSL-^l : (Star Network) L.g^>tJl 4is~iJl 

j_yLp (Addressable unit) i; ji3<^ 5 j : (Station) ikst<Jl 

.iioJiJ jJljiJl j^jJl : (Steady State) » ^'>.~Jl 5jUJl 
liJLL- jji : (Step Index Fiber) jL~5sjl JwoL«^ tiJ 

.^tpi-AJl /k_JiJl ^tJsL^ ^Jj^ |_j3 diJJlS' <j-xJj t'dS' 

J^U-o : (Step Index Profile) ^ jjJl j\ S^"^! J^Lj<-« 
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i^aJJI dJLL^ jj& : (Strain Member) iLg^^l j-s^sj-p 

ilj^l J-o-^j .t.iU'^l -i^^l J j-^a^ jj-o-^^ 

caJJI JuL5 ^yi jji : (Strength Member) 4jjilJI j^ai* 

(kevlar aramid ^-Lw^lj"^! j*>Li_;^l ^ j_s^ i^ULtjj .(^j -.^ Ji 
i_aJJl ojji j>! Jbjj ol^,~«-i jl i.a}jJl>^ ji o^lSj t yarns) 

dJl^ ^1 jJl ^IkJl iJl jl : (Stripping) i-jjcdl 

J ./} I (^JJl Ja-jij-ii J-* : (Subscriber Loop) ii Jl UJL^ 

(Surface Emitting ^h... II ^ «• j.,aJL) (±^LJI (_^Lil!l ^'LwaJl 
^cJa_^ * j-viJl t/^^ j-A : Light Emitter Diode) 

vio ^ : (Synchronous Transmission) (_j^l jJl i-t-Jl 

Jti^LJl .AJLP ojJiiJl i™j : (Tap Loss) JL>-LJl 

Jii^L) 4_Lvf LiJi 4.-_„jJl : (Tap Port) JL>-LgJl jJ 

JiJ>-Lo iJaJJ dUIi' J iijjL™:uJl ^1 j-^^l 
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.ii>-U ^j*>Ij ji j : (Tee Coupler) Jiy> j j' j 
JiLj : (Telecommunications) ijisJL-^jUl j i-ivJLJl o'^U<aj'^l 

.<Ab>tj ii^lj j>j ^^j;.vi<Jl k_~S'^^l : (Ternary) 

..o ; cJ_J CjI jil 4^ j-o->^ ^ '■ (Test Kit) j,fi ■>r a II SJ^ 

.JlijiJlj SjJLaJI jj--LiJ J^^ijCJ 
j» a>jUI iLsi" j-/aJl : (Thermal Noise) 5jjI ^pJl «-Us> j-^l 

.jLii--Ml jL^^ ^ (load resistance) J.*>Jl 
ol^^-J<j ^Li jjb : (Thermal Stability) ijjl Jjjl j.aJL^'^l 
3L4J>Jl ^ t^-jJl oJjJl (Insertion Loss) jU^i^l Jlii 

i™J Jil ^ : (Threshold Current) ijLP /jW^I ^-r* 

ikii jllp ojJLaJl i™J : (Throughput Loss) i_l..LII Jl>-il -Lai 

: (Tight Buffer) ^.iUJl iUaJl 

JjIS JlS' -ivs iSy^ ^c^' '^-r^ ^ ^ J-"' tlr^ ^^i-" j-* - 

.jj^^Swi 900 ci^ L5j'^r*=^l tfJLl-^*>Ul 

: (Time Division Multiplex - TDM) AApU<a< 

oljLiJ ij-a oJb^ 4.va-J Ji^L j2Z ^1 <J| 
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: (Time Division Multiplex - TDM) iipUa^l 

j-yaJl I— jLUI dil— Jli«) "U-Jij 

olxJl j>j jj j>j iLJu- : (Token) jj 
aSL^I ^ : (Token Ring Network) y iiwi 

La^j^ (_^^^>cj ^^jXJl ^ "Wsli^ AJa>t» J'>li^ jj>J L^J ^jJjJl ^j^v-o-J 

.-L)-b>ijJl <U.^L.*) ^^y^^^ 

i-^j^l i«-Jl ^ : (Total Bandwidth) iJLivJl ij^j^l 

j_a : (Total Internal Reflection) ^JiSJi\ (_jJLiJ-l JJl ^j-LS^"^! 

J-* • (Transceiver) J-c-a.".....,^a jj> jLg_>- 

JJLi ^ iiLkJl Jjj.;>cJ jl^->- J-* : (Transducer) ijU? JJU 

i^^JJl |_5-LSLll JL«_«Jl j_A : (Transmission Loss) JL.- J_«J 

j_jjljj-iJl ia-— - jJl jj^ : (Transmission Media) JL« j^l ia-— j 

. (Twisted pair Cable) i_5jxLJl ^jij^l dJlLJlj tj_p,^l 

: (Transmitter) Jb.- 
ojL»i| ^1 4— jLi j^-SvJl ojLi^l (Jjj>tj jL^-^ jj-^ ojL^ jji _ 1 
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jL^j>Jl IJia J.<>j»x~«jj .ojLi^l i_a~$\J cjLJj^^xSsJJj tjjJJl jl »j U 

^ ji^ ^ iiLLi Jlwajl o jJaia ^ : (Transparency) ijLiiJi 

^ j>^_ oLo jJij^aJI obJl Ja^ jl 0 j.«~iJl ia^ •' j-^ <-S^ 

(Tree ^jJllaJi\ jj.j>i_«JI oli j j-L^Jl jl j.j>«_iJl j j_«_gJl 

j» jujljJI ^_y)LP Lj-aJI oljLi^l t^JJl o^^iJl J-* : Coupler) 

oL^ J— 0 : (Ultraviolet) ^;_->t ^a-uJl J j-* 

^Ij 400j 100 ij-j y Jl ^jl ^ 4 W'.iLjj 

jLi-i^l JLiiJ ..^ S !l ij-o^l : (Uniformity) j^L.>«jJl 

1 ii-U ^ (Insertion Loss) 
oLoJii- oJi- ^ : (Videophone) aj^J-J a-^La i^LSs-a 

L?- jJ : (Virtual Reality) ^"^1 ^^1 jJl 

4_«iL»i 4 b '"Ij-! '--^•^j) ' j-~^L>Jl 4 1? ■■'Ij-; 4_i_^i.>JJ 4_^L»L^ 4J_^ 

j_y„.JaJJo. J ^U-i^l jji : (Visible Light) <^j^l 

400 ^j-J 4.^j^l 4j|jlsl ^jlj^J tOi^^><^l jj-jjLl 4Jojj 

.^^U 700j 

JL><_; oli oiLo j-p ojL^ ; (Waveguide) Xs^ J^-Ji 

. »j) .,^11 JLaioL ^<>--^ cjI^^ ^^j^i 
La^LvvJ j_jjJl 4JL„.w<Jl : (Wavelength) j_^j_gJl JjJaJl 

oJuJLlll 4j>-Ll>tj (_^Jl1I 0-9 jJl ^j-Ai-ui 4 b '. «L/0 J J ^ ^1 4^ j_oJl 
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: (Wavelength dependence) ij>- j_«Jl J jJ? (_jJLp ijiLo-i^"^! 

(Wavelength Division j_«Jl J .,^a_'w) ti-pL„<a_< 

J-vaiJ j'-bk.i-J j_5Jl^ tijwaj UiJ : Multiplexing - WDM) 

(Wavelength Division j_«Jl J ...^i-i ti-pL„<a_< 
oli SiOjo. Sjj-a; oIjU^ ty'i^' : Multiplexing - WDM) 

."U^ (_g j-rfzJl i_iJJl tiiL>i ^ 'Uixix^J j>J Jl jjal 

aSLJ. : (Wide Area Network - WAN) ^1 ^^^1 Jl ^^C-i. 

J jj& : (Working Margin) 4.?«JL<_»Jl ,_;^La 

^_^La (Loss budget) jJjJl iJjl j (Power budget) 5 j-JiiJl 
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